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SUMMARY

Mutch of the information presentedl in this report is of a quantitative nature and is
intended by GSL~ to allow for the use, ofte-uthysD4 Quadrangle, Fort Greely,

Alaska, as a calibrated, remote smnsing test she for the studly of aerial photography and
remote sensor imagery by GSL and oilher users.

mris report and those for five oilher GSL test sites are being published separately
ithe belief that the terrain information has inherent value quite aside from the remote

sensor experiments in support of wich the informnation was collected.
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TERRAIN DATA OF MOUNT HAYES D-.4 QUADRANGLE,
FORT GREEDY, ALASKA

(REPORT NO. 4 IN THlE EFI. SEIIIES ON REMOTE SENSING;)

1. INTIIODUCTlION

1. Background. The (;eographie Sejenees Laloraglory ((;sL) of the( U.S. k~nin
aigineer 'ropographic Labloratories (I I.Si E11l ) has condt~ilctedl andi is coItiiiiiiii-ra

extensive program desgne to testadnyz h effective piarameters of variouis ima.
- J aging systems for aplhicationI to military image in erpretatioi for terrain informat ion.

T'oward1 (113 effort, five t45t areas that are bielievedl it) lit- rejW('elatiil of the major
military geographic regions of the world were selveed. Terrain data obtaineil at thevse
areas will be utilized witlisiimltaiieotisly obtaiaed aerial imiagery to dlevelop i an image
interpreter test. The twit ha~s been-1 (leSigll4 to Slat istically indicate the rehationship
lie-tweeti sensor system, interpreter capabilityv, geogra phi EaI region. and i acui ral o f
inni'te-ierived El:, a.

(;riiiid data takeat at eachi site will het preseti ledl ila series of reports of
1: which this is tille first of five. 'Their purposv is it) jiresent terraiin inlforniatimn to ollier

users who need "calibrated test sites" for tlt-' evaltialion of ;ierial imagingm te

'I'le (;St test sites are- ioeatei at thev fojjowim, areas: 1-o; I Belloir. Virginiia:

Foirt (arsoii. C.olorado; h~nmAioa ~ani i-lo HIi( ii d I orb ( ro-0li. -\aska.

kerial imageiry' nhissiomg were flowni (i(oil trait m~er am-.'er4ted (jLIidratiilat 'arhi site

with major emphasis jilart-d onl Itesing voor. voliir-iitirred muliliaid. and panichro.
mat iv i mn1a'gi n' .sy'I lls. I ad a r. Ilhernia in brared . am16111 l s c a saiiiri si43i

* l%'(' ~~WrV lst) flowni at s o atations. iet. I e amis i e re deIc ovye Iat each :'itt c t ' 'I

tol tst various ui'ii ltii.

Thie ;SL. inaeca~ai projJ~grain~ is.a1ii ngiiI'-aml riiiliiiiiiiig onvi. tialia1re
imihiI'4 mias.iois meir lit-e It-t.;I . %%ill jirmiole m':.1a1 m £mr-v %I314 so t3.

7 grl~~iin~~ .tii4i4. iit lbe 4'\16,Iiil 14 rmer .ailjaviril quialdrdiiglv. lihre adduilioiiat iniia-wr%
has I-eeni 4r %%ill lit- £31aiiel.

2. hirpos4'. lii- eriv:- 46f r4'114rb: (li blie arini data i- 4333 a:134'4i oil' iiiil i-
facove'4 (:4314rad 'tiiltilbaiiilnrijee. ThaireIporl %%ill rinicerli usd1 *%%ill ilhe dala

mh4r4' r~imoirii4*ill ii .3 ii-r :-inilair I)li for1. a11 [hr ithr Ic-Il area-.. *[evrr.Iiii ialalilvi4d ll livfild il Il- p i--W e il d I~il. 11 in cm rd lil Iie ifimm iI



continedIC( herein will IC iI54-ftl not onily for tilt- (;SI iinage-evalnzttioii project bill also
for future projects of otlher tim-ri rtctqniring calibiratedl terrain iniformnation inl all aretiv
environment.

3. Scope. 'Ilhe priniipl area (If itiivestigatii a t Fort (rerly was lise Moldi
Haves D)4 Niap) Quadranigle (Fig. I). This report will igivolve a tabmulation andl discus-
siont of terrain data gathered by (;SI within that arva. Field activities were largely
limited it) I I presMeted sites u~ithin lite quadrangle inl ordler that nmore initessive
qjuanititative data could bie gathevredl withini a I nith timte frame. Signiificant aslwrtis
omf tile soils, velgetation, cultural fealtures. Lull1 hydrology oft the Ejuladramige will be
(lisciisse ill tile text oiI flie basis of itiforniationi gathered wi tinu lasos sites. Tahula-
tions andi quantitative informiation~ will hei p)rt'seite(I ill the apijwndlixes.

1 4. Fort CreeIl' Area Description. Fort (;rielv is hocated iii eastern iterior
Alaska at 630 51M., I45*45'W. and lies inl the Tanana I owland. a reg-ioi ndl~erlail In~
discontinuious p~ermiafrost. lDireetly to the south is the Alaska Rlange. tile foothills of
which fornm the( highe-st po(int within thiv Mountt Hlayes 1)-tiiadranigle. 4.995 f'et
alime sea le-vel. Average elevationi is applrolximately 1 .650 feet abiove sea level.

I andfornis inl thet quadrangle aret primarily lIm-lrork and glarial inl origin and
exthit alluvial and avoliait reworkings. Tw~o extenisive niorainlal s~ stens are evidt-need
l~v nuinnrous, kettle lakes. hiilloc-k,. and i tgs; thevir associated ootwash plain., arc c-har-
acterizel hIq gentle northiwardl silpes. Floodplains and silt .c~reEI terraces. -are- associ-

atedwit th twomajr haid(d alval systun s inl the qutadrangle: ~iari i Creek and~

D~elta RIiver. lin general. soils inl the( 41nadratighe vomsist of suririal .lejH.i Is of sanidy-
silt underlaini lIv coarste gravel. There are esstMially two kinds of be-drock, unloiutaimis4
in lite (uadlrainge: tilt rugged granoudiorite nutainis of (;ralite' M1oontaini andl Ob)hr
I oin andl thet smioolwr ischist of Donelh% I one.,

Veptatioill int- quadiramigle iniehides iiresis represtmitla tve oif lilt- North
Alhvieri i boreal forests and .of timnra tomnul both at higher latiumiles amd iii alpnie
-i tuiatiimis. Forest statids; consist of var~ in.? 44) nositimis of Mlark spruce andl white

~hihE.aspenl. lial1sain. popllar. pzmoer lirch. atill willow. N1.111% olf 11i4-M' ,1,tam41S ha~t%
hiect-i mioified l.% all e ~teosi~v luistaur% of tiures fire. In 1certain areas. mane of thie.-
:.;lit( Tvv*ivs o.'4ur i:. msrii or shruh %epelalioo. U~ lire IwriafroAt Emevurs nevar [lit,
.t arfave. IdrainBage i., pooI r mill1 trees arE- ,ttniolt)I. ShoI a111 Itora dccl ir- iii lilt foi 1 lls
amid is characterized b% a deise thtio-ie of I. Ili :I-fillIll ,hIrobmhuilerlaii lby a siusmig
m11.1t of lil' amid -vtl V. ( n )ntneI m Dibme and14 1raoite lionnioain. an alne rock

dese-rt El4*ur.. von.istimi oaf .111 immeomuplele onIer t31 Ilow-grolm g laols in siats. Itift..

G. A; ~. IeIuw .,lli I 111 U. Ilaialf. Toii SittI% rif shze tiov Teosinvi~. Ieloi lGireI . t&,iL,. h Iitr- I mid tv

11. %jlf~j .V\;wrliwillSt. I t il.% rk 111ru. j--i l% 957
'4.
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rosettes, and cushions. Large areas of lichen barrens occur on windswept sites near the
foothills and are sometimes mixed with sprucc

Weather at Fort Greely exhibits great seasonal variation will, temperatures
ranging front brief periods of .60F in the winter to the upper 80's in the summer.
Polar continental air front Siberia brings intensely (try, cold weather in winter, aid
maritime air from the Pacific brings moisture and warmth in the summer. Temperatures
below -30PF generally occur less than 20 percent of the time from I)ecember through
parts of February. More common are temperatures in the range of 00 F to -25*F during
the winter mouths. The mean temperature in January is -5°F and in July is 59F A
complex wind pattern and local variations in terrain cause si'rnificant local differences
in temperature ranges. Average annual snowfall is :14 inches, aad the snow is unevenly
distributed due to topographic and wind anomalies.

Fort Greely, Alaska, is headquarters for the U.S. Army Arctic Test Center,
a Class II activity of the U.S. Army Materiel Command. The Arctic Test Center is under
the command of the U.S. Army Test and Evaluation Command at Aberdeen Proving
Ground, Maryland. The Arctic Test Center's more than 500,000 acres is used in tests
of performance of Army equipment and personnel in an arctic environment. Numerous
firing ranges allow for testing of mortar, artillery, small arms, helicopter armament
systems, direct or indirect air weapons, lank weapons, and air defense systems. Other
test facilities are available for testing explosives, individual equipment, and rations.
The terrain is ideal for testing winter mobility of vehicles and is used extensively for
that purpose. Facilities at Fort Greely are entirely adequate to support an extensive
testing program. An all-weather airfield, equipped with a large hangar, accommodates
heavy cargo aircraft; an instrumentation section provides technology and expertise on
test and mensuration equipment; a(l an ade:uat,' motor pool makes military vehicles
andh commercial cargo trucks available. A -.iibration section is available for insuring
accuracy of instruments; a modcrn 'aboratory stands ready to provide chemical analysis
for tests; a technical library is well equipped to provide all relevant information. A
meteorological section provides complete weather data, and a computer facility equipped
with an IBM 360/20 is able to proct ss programs in FORTRAN IV or ANS CORIDA.
Treimporary, Worhl War ll-type buildings were erected in 1955 and provide for billeting
quarters, administration, shops, ann offices. As a site for controlled testing and support
uf a test program, Fort Greely leaves little to be desired.

5. Selection of Ground Data Collection Sites. A preliminary air photo analysis
of the D-4 Quadrangle was performed, prior to field work, during which 12 sites were
selected which were representative of the quadrangle. Subsequetil, one site was
eliminated since it was inaccessible for sampliig. Photograplhy for this site selection
was within the selected sites; data would be collected iii the field in four iiain calgorie's:
vegetation, soils, hydrology, and culture.

4
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wr: Five major criteria were involved in tlie selection of sites. Considerations

a. All anticipated variations in each category of data to be gathered would
be sanmpled.

6. Sites would be located so as to allow for sampling of manly features

within oIIC site.

c. Sites could be located over solitary (but imp~ortant) features.

d. Most sites should be accessible by road and, if possible, be distributed
SO as to make rapidl samipling possible by anl available ground party at the exact timec of
overflight.

e. Thie size of each site could vary, kit thle total area of all sites was
limited by thle amnount of niultihand film allotted for the mission. (See Fig. 2 for loca.
lion of thle sites.)

6. Ground Data Collection. Ground dlata collection 1by a five-mian GSL team
began onl 3 July 1973 andl lasted the duration of the( mtonth. After ant initial ,,roundl
surveillance of the q1uadrangle, the( teamu made t~ final ,election of locations within each
site at which dletailed tcriainl information wouldl be. collected. Information was collectedI
by three teamis of thle unit: soils. vegetation, and cultural. With thle guidance of aN
GSL team member, the vegetation team studliedl vegetation plots, thle soils team.
samldc~ soils transects, and the cultural team dlescribedl and measured various cultural
features. A GSL hydrology team took stream p~rofile~ informnation at one location onl
each of thme two main fluvial systems running through the quadrangle.

In the( following" Sections of this report, (data will be presentedl and discujs*es
accordling to category of collection. A detailed description of methodologies employed
and work perforte during the( collection of the d~ata appjearing inl each category will
be found inl thle section (healing with that category. (;round~-trlitl data are p~resen~tedl
tin tile appendixes in four sections according to category and site. Numbered positionsI
where ground data serc taken may be located onl the, aerial photographs of (eh site.
(See Figs. 3 through 14.)

D~ifferent numbering' wstemns wvere used by each Weant inl locating specificpo~ints ithin the( Sites. Using' Fig. 5) as all exailleh C441 11 soils (datumnisrpentdb

two nuttmurals lprecedled by the(. site desiguzation . such as 113:1 and B~45. 'Ihe( first numeral "
rep~resents the soils transet while thle Second nailu' the( sampling station along" that
transect. Tlhose poinits having an arrow betweeni them (e.g., 115 1 and B54) represett
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the first and last sampling points of a transect, the intermittent points being unlabeled
for the sake of neatness. Cultural data points are numbered 1, 2, 3, . . ., etc. in the
order in which recorded. Vegetation data points are represented by one numeral pre.
ceded by the site designation as are the soils data.

I. SOILS AND LANDFORMS

7. Introductio;i. Contained within this section is an examination of the soil
conditions present within the boundaries of the Mount Hayes D-4 Quadrangle, Fort
Greely, Alaska. The presentation includes a discussion of sampling procedures utilized.
distinctive results obtained, and extrapolation of data to cover each portion of the test
area.

8. Investigations. Sites were chosen as outlined in Section I and were placed
in order of priority according to the anticipated worth of the soils data to be obtained.
The anticipated worth of a site evolved from a preliminary air-photo interpretation
which gave special emphasis to photo-tonal boundaries. The worth of tie site, there-
fore, was measured primarily by the number of theoretical soil-type boundaries it
possessed and by its ability to clearly define difficult or doubtful interpretation of
soils from imagery.

A program of sampling that provided the maximum amount of information
with the least amount of effort was then required. After an investigation of methods
employed by various researchers, it was deduced that a methodology utilizing transects
would best suit the needs of tle mission. The procedure employs tie collection of
data along a predetermined path at either specified or random intervals. Since these
data are collected by transect rather than by individual points, any question as to the
credibility of the data obtained at a particular locatioi can be resolved through com-
parison with adjacent data. This method introduces the least sampling bias possible.
Sampling method implications were thoroughly discussed with statisticians in advance
in the concept of a formal test design in order to assure valid test data.

Two steps were involved in locating each transect. First, using the aerial
photography available, transects were chosen which provided a sampling of each area
appearing homogeneously within the site. These transects were considered of prime
importance to the study. Second, upon arrival at the test area, each site was visited,
and su)plemental ,ansects were chosen from field observations.

Sampling occurred at random intervals along a straight path usually three
to four such intervals in length. Major landforni divisions were crossed in order that
chantges in soil type, if any, could be noted. Areas thought to be homogeneous as a



result of preliminary work were investigated in order that the degree of homogeneity
might be determined.

A soil sample information sheet (see Appendix A, Fig. A-i 0) was used to
record those characteristics unique to each 400- to 500-gram sample. These data in-
clude structure, textural classification, and M unsell color designation. Five penetrom-
eter readings, taken at the surface with a Soiltest pocket penetrometer calibrated in
tons/ft2 , were also recorded on this data sheet. Any unusual conditions observed were
reported under the "Remarks" section. Two numbering systems were devised to facili-

tate immediate recognition of samples and their respective data. Both systems are best
illustrated through example. l)esignation A-1-3 indicates that the sample is from Site
A, transect 1, the third sample along that transect. This system dominates the soils
data. The second system for nonsamipling, depth-to-permafrost transects is quite simi-
lar. Designation G-1-P denotes that this is the first measurement station along the
permafrost transect located within Site G.

Fiehl measurements of soil density were taken, where practical, at the first
sampling station of the first transeet at each site. The sand cone method of density
determiiiation was utilized. These measurements were made to provide the investigator
with a general view of the soil density distribution over the Fort Greely test area. The
data obtained are presented in chart form (Table A-12) in Aplndix A of this report.

All useful ,,oils data obtained at each site are presented in Appendix A
(Tables A-I through A-10). Bearing capacities which appear are the averages of the
five readings taken in the field. l)epth at which a sample was taken, Munsell color de.
signation, and Unified Soil Classification 8ystem classification are also presented.

9. Discussion. The main categories of soil found within the quadrangle were
those in paragraphs 9a through 9c following.

a. Silt. The major component of Site A, silt mixed with a large amount
of organics, dominates most of the outwash areas of Fort Greely. Within Site A, the
first three transects of data were recorded as pure silt varying in color from area to area
primarily because of variations in organic content. AI times. however, moisture was
also an important factor.

()ther outwash areas sampled also showed that sill was in' doinittant
soil type. Sampling at Site .j provided oe. complete Irans(ct of pure silt within the
outwash portion of the site. Further reiniforceenIt for !te data obtained at Sith ,\
came, froin the fifth transect of Site It. This Iraisvt.t, like Ithos previot isy mentimed,
consisted of pure silt.
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Anomalous situations did occur, however. The fourth tranisect of Site
A proved to be totally comprised of silty gravel. It had been nioted (luring sampling
that there was a possib~ility that this transect hiad inadlvertently been placed within anl
area of artificially introdluced soil. After further investigations, however, it was stir-
misedl that the surface soil layer (comprised of silt) had been scraped ,way during con-
struction of a nearby airfield, exposing underlying gravel (leposits.

Outwashies were not the only lplaces for silt to be found. To the( west
of the Delta River, sampling of the( Donnelly Moraine at two different sites prodlued~
a dark, highly organic, silt causing permafrost at dlepths of approximately 2.5 centi-
meters. Permafrost is soil which remains frozen benecath the ground's surface year rond~,
being insulated (from the hecat of summer) by a thick blanket of vegetation. It should
be notedl that tis was the only moraine to exhibit, wherever it was samnpled, the char-
acteristic of being comprised of silt. All the other moraines visited ajppearedl to be en-
tirely composed of the( secondl major soil group of the Fort Greely area - silty gravel.

b. Silty Gravel. As just mentioned, the moraines visitedl by the field team
at Sites 1B, K, L, and G gave evidence thilt they were comprised almost entirely of silty
gravel rather thtan of the silt found in the D~onnelly Moraine section west of tfe lDelta,

River. This same condlition could easily exist at all the moraine sections. It is possible
that all are comprised of silty gravel overlain with a layer of silt varying in thickness
from place to place. This is presently unconfirmed but seems Mikl problet.

Another area where silty gravel was present was in the( floodplainl of the(
D~elta River. Sampling was not really necessary, since 110 vegetation was ap)parenit thuls
leaving the soil bare. to examination. Where this same tloodlplain wa, samplled in Site It,
however, the third major group of soil existing within the quiadrangle (silty sand) was
found suppjorting a sparse vegetationi cover.

c. Silty Sand. nre setion Of the( floodplain whtere silty sandl was fouind
supporting this sparse vegetation was at a slightly higher elevation th~an thec rest of the
floodplain. Thie (difference in relief averaged ap~proximnately 4 to 5 feet and was probiably
caused by (te gradual deposition of hparticles b) ~.~in manders of theiv Delta River.

T'he terrace west of the( lDelta River within Silte C was alIso found to
contain silty sand as did thev terrace of Silte E'.

10. Conclusions. From thie data prestel. it (-,aii hv conchidedlthat soil t ypte
within the. Moi t H ayes D)-4 Quadrangle is. by and large, a Imietm iof (Ii ziform imii .
Anomalous si tuationis do occur; bt il iii eral, it v'an Ine said that mnorainvs conitaiti
silty gtravel overlain with varying arnouuis of silt, tmerraves are made ill) Of silty sanld anld
outwashes are comprised of silt.
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U-Siilg thest. Conclusions along Willi till. soils datta obtainedtl. ' Soils Ituaji

(Fig-. 15) wats conistructedl to illustrate tlie distributioin of soil ty pes withil thle
q~uadranigle.

Ill. V EG;ETlATlION

11. Introduction. 'I'le major thrus.t of lte Vegetation aspect of data1. collect ion
was to collttt repetitive and~ qunantitaitive' informiationi onl all lit(, vegetation type's ex-
WhiIited in tit(, lD4 Quiadrangle. A olewription of lte approach and mtIhodologies used
ill (data collvetion ando ai ii-.eissitiii of vegetatioiityt' 1011110 illtll- 1010l"t.folw

il paraigraphs I12 an1:1 3 respoetively.

12. Invest igations. Tlhe plant used for collection of vegetation dla was to locate
ntiWoiis p~lots ill each vep., io tpe throughout the sites. Ini selecting site- locations
in thle quadrangle. thle Vegetatio 1111tam gave great coiisidleratioii to inclusion of repre.
sentative vegetation type's of tile qjuadranigle. Lor~ations for thel plots were deterniieo
before going into lte field onl te basis of ai A.tidy of prior air photos of thel sites.
Modifications and additions to te locations, were aiade inl lte field after a garound
survey of Vegetation.

Ani inventory of vegetat ion of each plot wats conducted by a four-mn. Armyv
reserve unit teami. Within at 20. by 40.foot area, trees ovt'i' 5 feet tall1 were tabulated
byv 2-inch increntis of stemn diametevr classes. thie amvrage highot and tile crown dia-
mieter for eadi class were tieastredl. anid fte spvciv. was recorded. A I5. by I 5-foot
area .urhitraurilv loca ted at one( cornier of tlie( larger area was uised for tabulating shrub
data. IHere, shrub characteristics were recordlci to show ,.pecivs, average height. average
crown diater, and1( peIr'enit of ground covered by shrub. A 3. by 3-foot plot for
lherb data Wats loctetd itliim a1 900-ft2 ,amiplv area Where samiipling would bv represen-
tative of thel herbal situation of tile latrge(r area. liiforniation acq uiired in these plots
included perciit of ground covered In sp-cies miid amerage hevight. All vegetation plots
of this typev canl be located onI tile photom isaies of the sites aiid are dlist inguishied from
other po(inlts by at V Which follows thle niamie of tlie( ,it(- and the plot number. For
e!xale~. point Ad I V iadicautes vega11tat iou plo t I at Sill- A.

Aiiotlher sevries of vege-tat io i p~lots wats sampled. bt tImev iinformation obtained
is more qhualitative than quati titative. Ini I lie-se phols. tree height wats measured; but,
instead of nuimber of tesper plot bei,g taken,. an average sait isapoiav

for eaeli dia meter class. From thiese da Ia. the a ip1rox iiate imihilr of trees per plot) inl
each da vclsW its caliated usilit-mto eyi- llApidxI.IIi
se-ries of veireta tion samiple sites is dlist inguished from [lte vegetation plots iii tIbe anno-
tatliol .sVstims byv a It instead of a1 V. ixe., point A. I -it.
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At iiianv locations of %'egetatioli samipling, phoi(tographis of thet canopy were
taken fromt the ground tising a Nikon F camera eqjuip~ped with fish~eye lents. The(se-

phiotographtls provide at 1180' lienisplierical rep~resenlta tion of thie catno 1 y. Canlopy
volume inll ilie (onle-5lia 1 ed i1n.,jectioii was measured and is termed Caniopy Closure
Index (CCI). expressed inl percent.' 'lh I'll(1-dvveloped Automated Image IData
Extraction SN-seni- I (AII)ES- I) wat. used to determine the pervent of sky represented
onl the 5Mn, patichlronmiatic-X negatives. This number was subtracted front 100 to
give thme Cumopy C losure Index, or tIhe percenmt of canopy volume iit conical projection.
A knowledge of CCI's of diffe-ring forest types allows anl evaluation of concealmnent
factors offered by the canopy. A comlparisoni of CCI's of different vegetation types
will he preseiitetl later.

There are 59 points at which vegetation iniformation was eollected onl the
ground. Of these. :37 are- veigetation samiple plots (the V series) and the rest are! the 11

ries. Appendix It, Table 11.2 presents charts giving all information gathered. There
is one( chart per satmple point, and charts are groupied numierically by site. Using thec
samlple site photonmlosaies and vegetation charts, the( readler will be able to extract
grounid-truth vegetation informa tion for any point sampled.

Thirteeni vegetation ty pts inl the quadIrangle are. defined from the( field infor-
mati bsedon majo spce. hit, and, inl some cases, habit. Ini brief. these velreta.

tioli types are: white spruce forest, black spruce forest, black-and-wmite spruce forest.
lichen barrens, spruce forest with lichen barrens, lactk sprucve muskeg, mnixed spruce
and1( deciduouis forest, deciduous forest, deciduious shirubl. miixed sprutce shrub/deciduouis
shrub, dryas tundra, sedge tussock bog, and marshm. Thiese vegetation units will be de-
scribed, variation,, within types will be diseuissed. andl differenices between types.- will
be pointed omut. Table Il-I, "Plot lData 1b% Vegetation Ty'pe." found inl Appenidix It, is

arrangt... I, vegetation typ and ls(f il makin coprio bewe .... amiong
Vegetation types.

It shouild be noted thlat muntch of the existing vegetation at Fort (;reclv is the
result of extremely frequent reworkings by forest fire. I lowever, one area that appears
to have been untouiched by fire is the I otnelly Moraine area west of D~elta II iver.

13. Observations.

a. White Spruce Forest. White spruice, or I'icea glinca. forests occur inll
stands 25 to 55 feet tall. Stem diameters at breast height (d.ldh.) ranige from 2 to 14
inches, although this range is not usually encountered within one( standI. Ill denlse

2 P. I..johino and T. c. VogelI. Etntua lion of Fopret.I (irupies by Photography. Rewarch Report *253. U.S. Army'
Materiel Command. Hianover, New Htampshire. October 1968.
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stands, the average spacing between trees ranges from 3 to 20 feet. but this is a spacing

which allows a person to walk through the trees without much difficulty. In most cases,
these forests exhibit a marked absence of tall shrubs. Te ground is almost entirely
covered with a 6. to 12-inch layer of moss which is usually spongy. Shrulbby species of
medium height (I to 1 V feet) are wild rose, cinquefoil, willow, and alder; low shrubs
(under 1 foot tall) are cranberry, botr blueberry, mountain cranberry. Labralor.tea,
alpine bearberry, and Viburnum. These shrubby species occur only in small amounts
and grow on top of tle moss. I lerbaceous species include grass, Equireluin, Epilobiwn,
Astragalus, lianuncudus, and others.

White spruce forests were found to grow oil terraces, moraine ridges and
slopes, and old floodplains. Since each of these landforms has different soil t pes, it
call be concluded that white sprtce forests are not selective is to soil lylpC. I lowervr.
some differences were found to exist between the forests growing onit floodplaitt and
those g7owing oil moraine. Floodplain stands. as at point 11-I -i. exlibited a higher
density than other equally tall stands; whereas, stands growing on a tmoraitne exhibited
a mucth lower density (a density of 13/8(00 ft 2 as Conpared with 36/800 ft 2 ). One
constant feature seemed to be that tl. taller ti forest, the Iuore widely spaced were
the trees. The exception was li floodplain stand. A good expressim of tli. height/
spacing relationship can be found in a comparison of a yoting. white stand. J.I -. V. with
a densitv of 71 trees/plot. Not surtrisiuirl'. :ross-coun try movement oil foot is
generally easier through the taller stands because of the dlecreased density'. iless it k
counterbalanced, as in a fi% instances. h% a densc unlderstorv of 8-toot -tall alder hushes.
'This type of dencs understory was encotltered onIv on thei onnellh Moraine in Plot
.E.4-V. Plot C-2-V (Fig. 16) is anl excellent example of white sjpruwe forests at Fort
Grecly. Finally. from the CCI data. it can be seen that lhe white spruce forest offer,
approximately 50 percent c-anopy cimrage - uusualix more for the taller stands and less
for the shorter ones.

l'n stands of white spruve (lFig. 17) or.tir onl glily shoping mIiorait's
and are similar to the ,o-callvd forested Ituwdra ot boreal Eurasia. Trees are fron 10 to
32 feet tall and are spread 15 to 30 feet apart. I)warf birch oecujlies 20 to -0 percent
of the ground area. andi a spougnn carpet of mos., t iclpivs ithe rest. :\ considerable
amount of bg bluelerr grows 4n the mts. along with varving aigonk of' the same
low shrubs that grow in the' hlemier while sprwe tores. At an allitude of oer 2.400
feet. these trve., are a)prloaclhig the tree linv. This is the irotlall , 'aui- for their open
habit. Very little anolp do)murc i; afforded in thses areas. although ground mnovv lvnit
tlhrouwh them is easv.

1). Black Spruce Forest. \nOl h.r major fore.st I pv i- Ihe b. *pnive. orJ
I'ici'a twriatn. towst. (;encramlk . t lt k ,-ue furi'sl sample, vrv not4 is1. tall a:
the white spruce foret,. with ('1n\ one( Aan,.l allailing tIht hiight l' 1.- fet. \\vraue
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heights are 4 to 24 feet. Densities are generally greater in black spruce stands than it)
the white spruce stands. Average spacings are from 2 Y2- 3 feet to 6 feet, and densities
are from 20 stems/plot to a more representative 110 stems/plot. Stein diameters more
commonly fall in the 0- to 2-inch and 2- to 4-inch range, but in taller btands diameters
may approach the 6- to 8-inch class.

In the medium shrub stratum of black spruce forests, dwarf birch is
zCommn0o along with occasional 2- to 3-foot-tall aspen bushes. Common, low-growing
shrubs are mountain cranberry, bog blueberry, and Labrador-tea. Moss is d dominating
ground cover, covering 30 to 85 percent of tite ground at points sampled. Common
herbs are grasses, sedge, Linnaea, and Peliia, a leathery liverwort.

Black spruce forests (Fig;. 18) sampled grew on terrace, moraine, and
outwash landforms. Generally, black spruce forests will grow in locations unsuitable
for white spruce forests; i.e., sites where drainage is poor and where, due to permnafrost,
the active soil layer is thin. It is usually the ease, however, that the better drained and
nonpermafrost sites support taller stands of black spruce as well. Plot C3-V growing
on terrace was able to support tall trces even though depth to lx-rinafrost was only 14
inclhes. This could p)ssibly be duc to beltter drainage afforded by the sandy 4'omnposi-
lio n o f t h et s o il..1i

c. Black Spruce Muskeg. One peculiar form of black spruce forest occurs
its "black spruce nuskeg," a (leise stand of short, stunted trees with a boggy ground

COVer of mnnoss and low shrubs also found in other black spruce stands. Site ( ;3-V (Fig.
19) is all excellent example of iuskeg. IHere, the trees are only 4 feet tall and are spacel
about 3 feet apart. Diametcrs are iler 2 inches. It is difficult to draw the line lie.
tweenI lie black spruce forest and the inuskeg, particularly since after about 30 iears 0f

growth niiske stallds oil well-drained sites Can assnine almost full stature. Such seeis
to be the case witl the forest at Plot (3-V. lenninghoff, in his 1955 stud% of the area,
had classified this stand as black splruce nliskeg, but in 197:1 the stanld was approaching
imnalt ritl'- i The problem here may le in determining which stands are simply young
stands and which art actuallv old muskeg, stands stunted by poor conditions. At any
rate. the concealment factor for the imuskeg, staiinds is nuch lower than that of Iie
taller ulpland stands because of tree height differential.

d. Black Spruce/White Spruce Forests. Black sprtice and white spirllt- are
oilasionally foind growing in associatioti with one another. i thiehse forests (lig. 20),
Ire. range fronl I 2 to :36 f'el lall and arte spaced quie closely at 24 to 3 feet. Tl'e
filhisili' of the slands is geilerally greater thain that of white spiruci forests bill less than

:1 tim .1 gh ll r' i, Terr a ily f lther Inny WitTt *tr,. Etirt ;reelv, ,4& liaa. Voallnr. I ;1in II. Wilrrwao $

I",%lll'hirrim tl .l~imlil. \irkliuu, N ii p2i. 1957.
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Fig,. 20. Plot A-I-V, Ibelac.prucme-wbite sporu4 forest.

thal of black spruce Corests. Likewvise. stem iliani('t ers of this forest type reflec!t the
diameters of its com ponts: black sprite diamieters huddle in the 2- to 4-inch rangve.
while the white spruce diameters range fromt 10( to 1 2 inches. No tall shrubsare to IN-
found~ ill these' stanl(l. ill occasional 2-foottaill reprotluctive sho4)01 lortin1 il4 mediu-tall
shruib layer. Common low shrubs are mounitain crantberry. I abrador-tea. bearbierry,
and~ wild rose. The g~roundj~ is almost compjletely covered with a I -foot-thick laver of
moss that depre~sses up to I foot wheni walked upon.

Black/white spruce standls were foundI~ to grow onl outwash, morainle.
and terrace landforms, all of which were very imarly flat. Canopy C:losuare Indexes
ranged from 35 to 63 indicating great variability in concealment potential. This range11
ill CCI is likely duec to variations in percentages of black verstis white spruce.

e. Deckluous Forest. In the , niduous forest, paier~ birchl, balsam. poplar.I

and aspien usually appiear in mnixedi stanids andl are only rarely found in pure stands.
Tlrees range fromt 3 to 42 feet tall andl have diameters up to 83 inches: standls art, uisually
fairly dense, having 30 to 810 %tcins/plol.

Ill the tall shrub stratuim, alder growths fronm 7 to 12 feet tall art- common.
At somei sites. occasional y() ug- sprure trees occur. fIn such castes the forests, will niot

vremainl sole-v ly deiduious but will likely becomne ixed spruce/dleciduious forests. [I lite
low shrubl stra Imu, mountaini .rauiiberry predlomin~ates covering uip to 70 percent of the
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grrounid at one silte. Other low shrubs were rare but include hog bluieberry, bearberry,
a id cranberry. Moss cover is sparse- in most cases, and leaf litter is prevalent on the

W0111d.liebs re lentiful here, with grasm being the most comtnn.

D~eciduous forests sampled grew in floodplain and outwash. while
locally pure stands of aspen (Fig. 21 ) grew on moraine. Pure stanids are- rare and tend
to be strongly localized. No pure stands of balsaiti poplar were located. although
Benniugnhoff reported them occurring only on floodplains and adjacent terraces." Pure
stands of paper birch are rare. W~hile there art! many dlecidluous trees in [te area, very
few of thein occur in purely deciduous formations, most having been invaded by white
or black spruce. At several locations, evidence of burnied spruce stumps was found.
indicating that a deciduous forest has replaced a sprue stand. Such was the case of
Plot 11.1-V (Fig. 22). Also foundl at B.1-V were young spruce shoots indicating that a
mnixed forest will likely develop. The possibility exists that a pure spruce forest might
Som11eday return. It van bx! said that within the quadranigle [te purely deciduous forest
is usually ephemeral, Ix-ing, soon invaded by spruces and started on its way toward be-
co11innga Mixed forest.

Canie~ts of deeiduous forests offer the best concealment or any forest
typle in the quadrangle. CCI's were the highest of any tested. with valuies front 42 to 115
percent.

f. Spruce/Deciduous Forest. A widely represented forest in the quadrangle
:t; the mixed spruce/leciduous forest composed of *whitte and/of black spruce and an y
mixture of aspen, balsam p~oplar, and paper birch. Because of all th', possible cotnl~inia-
tions of the deciduious trees with white spruce and black spruce, this vegetation type is
probably [lte most diverse in the (lutadrangle. Because of this diversity. there is a tre-
niendomis range in tree heights - usually from t0 to 65) feet. Likewisec, stern diameters
range fromt 2 tip to 20 inches; densities are! as equally dliverse, from 10 to Ill stemns!
plot. Eight-foot-tall alder is a frequent tall shrub in the undlerstory andl often makes
pass ge difficult. Young 2-foot-tall. black-and-white spruce trees often occpth
Mediumt shrub laver as thecir invasion into previous deciduous stronghiolds is continued.
Buffaloberry anid wild rose are (te only other occasiornal medium shrubs occuirringw.
Striking for its frequency and regularity of appearance is a low shrub. mountain crami-

berry, which composes over 30 percent of the ground cover in many plots. Occasionally.I
bogf blueberry, Labrador-tea, and crowberry appear in these forests, m varying amounts.
IlIerbaceous species representedI include grass, fireweed, Equicelmsnt. IUnnaea, and
o-casional lichenis. The CU's of mixed forests are- fromt 29 to 77 percent. again re-
flectimg the variation in concealment afforded by the mnixed forests.

Siknniismof(. i-i al. Thi-ain Study of theArmy Te-st Arm.. Fort Gret.Iy. Ahista, Voimir-iI aml II. waierways
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i t 'r ' it, ViIa I h e m i x v I f' o r e s t s s s a n l e d I r e' w i d y o it o i l wa s h p la i a s
a11 l r11 h all'rn "~.- ""- 1' ***.''*''' ~

antd matit antoras cdrrying M l, a du (I, soils, reslptlively.

Plot A-3-V, i g. 23, is at good! e aapiv ol at maixedi forest con tainitng Wl

tIhrer' ulajor 'I idtiouts 'i''. 'l'rev's are [aill, wilh whilt' st ri av a lain i1ng a i heighi
of 65 feetI and tI ecidii aas trees reachtin g 45 leve t unde tatter Aory is get ara liv ope at
ew\oept for s'at terel ld.er basli'es. it tIh( amixed ftorest, asi tean mld ualsan poplar are
ta'htn t Itould ra)wil itn as,eijatioti. both in moaraine attld mttwash isituaions, as t'vi.
dt ll.a'd h\ Plots A--V. (;---V. and i1-2-V. Paper Lirch is often foaund growing with [all,
tnaltare standls ofi spruace. as ait Plots A-3-V, C-I-V, and I -3-V, Whiht' tat it h irpholos
test' stan adt s a pear to te only spr a'e, paper I birch is deitiely it cnlpoltinll of (lhe
ftar.st. Itt these statnds tlto'rt is isialliiv also I 12-footI-tall inderstory of aider makill
tato am'lata'l a at treaciertu) is.

'I'le C(:s heroe ranp-geI fr)m 45 to 60 )ere at, figarts interinvdiaira hv-
a .vc:'1I I Iostt o spruace anldt decihsous Iorests.

I IT

-A!A

Ii- 23 1, \-3A\: .;-pIk. n poi r. l~r, pal'r hirc,,
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With the ai(I of past burns, we are able to see something of the stages of
succession a forest undergoes fromtben a mxdforest to biga spruce frs.In

Site A, sharp lines of past burns are visible onl the jphotolnosaic among the vegetation
of Plots A-3-13 through A-6-11. At Plot A-4-13 (Fig. 24), spruces and aspen in mixed
forests seem to be of equal height, although black spruce outnumbers aspen. At Plot
A-6-13, the aspen is dying out. At Plot A-5-13 (Fig. 25), the stand is older andi is
predominantly a white/black spruce forest. Only one live aspen appeared ill tlke plot.
andl it appearedl to be (lying. In fact, many dead aspens were still standling here.

g. Deciduous Shrub. The deciduous shrub association consists largely of
aspen and/or balsam poplar undler 8 feet tall in association with other shrubs (namely:
alder, willow, dlwarf birch, and resin birchi). Only in shirub tundIra associations is aspen
absent. In most cases, the shrubs form anl almost complete cover. Somle of the low-
growing shrubs p~resenlt in small amounts are- mountain cranhf-rrv, wild rose, and
Labrador-tea. The presence of nmoss as groundl cover is only occasional, with a miaxi-
mum of 40 percent ground( cover. Ilerb presence is also minimal, with grasses and fire-
weed being somewhat predominant.

Shrubs were found to grow ott outwash plains, floodplains, and morainle.
[in sonic cases, as at Plot 11.5-V (Fig. 26). the shrub association of aspen andl balsami
poplar is probably only a step towardl the establishment of a mature dlecidluous forest.
lit other cases, suich as at Plot L* l.V, the forest growth may have reachied its climax in
the shrub condition (liue to high winds and/or colder condlitions. This site is at 2,100
feet above sea level as compared with 1,470 feet at Plot 13-54V. Other (lecicluous.1 shirub
formiationts canl occur as pionee~r standls onl recent f loodplains, as evide(nced at p~lot
E- 1 -11, ati association of 2- to 7-foot-tall aspetts and willows scattered alonig the D~ella
River floodplains.

A pectiliar group of dlecidluous -lirubs forms an associatiotn calledI shirub
tund~(ra. It oct tirs above the tree line and consists of tlhree shrub species: willow, a1ler,
an(l resin birchi. Shirub heighit varies from 2 to 4 feet, andl the shruhs again make a
nearly complete cover over th~e ground. Low shrubs include mountain cranberry. bog
bluebe-rry, crowberry, and Lapland cornel. Thtere is little moss p~resentt but gras~(cs is
plentiful. Mlovemient through the shrub tundra is tc(lious since Vc(ta o is'tt ttll

sprigy.Needless to say, deciduous shirub formations will ttot affordI manyv .oti-

eainmemit benefits, as evidentced by thie CCI of :34 percentt at Plot L -!A'. TIaller. (denser
stands may offer god protection - but only for objects no f.iller fl-an 6 fect. 'Itel( CCI
of 711 ixrrtm I at Plot 11.8- wouild I,( in isleadling ift hbis facim rv t: aIaketi into e!on-
sidetra lion.

:32
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Fig. 24. Plot A-4.11.

All



F~igt. 26. Plot-5Vasnahrbaapolrsr.

%%

Fi.9.Nt Bk5.-V; asim-, aldecr, balsamn poplar slrul,.

h. Mixed Spruce Shrub/Deciduous Shrub. Another vgetalion type is
4- to I 6-foot-tall black spruce ini association with 6-foot-tall alder lIm-ws. 'Io)ts were
taken at two different stands, and densities %ere high: 128 stems/plot and 73 sh'is/
plot. Nledium-hight shrubs are 2-foot-tall aspen, dwarf birch, and slpruc shools: low-

growing shrubs include mountain cranherry, ILabrador-tea. bog bhleberry, and crowlerry.
Moss cover ranges from I 0 to 65 percent.

This association is ratler limited in distribution in the qua(lrangle, with
these two stands occurring only on moraines. At 2,000 feect. these stands are ne'ar lhe

tree line, and il is likely that this association represents a transition into) shrub hiundra.

Concealnnt offered by thesc stands is variable because the CCI's varied from 15 Ito
66 percent.

i. Lichen Barrens. Lichen barrens occur in a few locations in the qu, il-
rangle. In this condition, the ground is covered up to 80 percent with lichens - ho)Ih
fruticose and foliose. Small amounts of medium-level shrubs, 2 to 2V2 feet tall, are

scattered over the lichens. These are aspen, willow, resin birch, and spruce seedlinigs.

Even more sparsely scattered over the lichens are a few low-level shrubs, including bog
blueberry, mountain cranberry, Labrador-tea, and bearberry. Very few herbs occur.

and very little moss is iresenit.
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Fi.27. I'l J-3.-II, Ii'lide bairre'ns oln imilyt.oni.

''hi-. fornmation octrs l ll on an () utw 1 ll a in where high winds are
frequent. At *oi111 13-11 (Fig. 27. ia Iivh(n barrti is growilng on thle sllrface of a large

polygon. 40 feet in diameter. Thl'lie polygons, caused by frost action and not easily dis-
ceritahie froml the grounl . have I -Ioot-deep depressions at their perimeter. Twenty-

foot. tall spruce Irees oteui grow ini these depressions as do 2-foot-fall aspens.

j. Spruce Forest/Lichaen larrens. Not far fron these poli i,, s lsruCe

Iree. are foid gro()lwiiig in very open taii (i iii association with lilien liarrens. Al Itl.'

locatiol s, liclhlls occU)y 50 lr(iit of tie ground, wih 2-foot-lall resin hir'h ocuilpyU
ing up to 40) percint. Thel whiteispruce at Plot .113- are 6 feet tall: at .1-4-11(h). the

i~k .splruce' reach 16 feet ini heighl.

Coicalmei'i lhtor. offered by lichen harreiis arei inegligib:le; coiceal-

imnit is improved il by the plrem-'le(' of tih scattered, low-growing spruce Irees. 4

k. Marsh. larsh veglatlionl or'cirs oi wet si lh's. I lerba'ou, plaints p)re.
doiniate, aid vcgetahtioi never (\ceeds 2 feet in leight. Comtilmon herbs are elges,
cot ton-tras., grames, Iris, horsetail, rushes, and vllo. -cross. Vi.ililitv is not limited

1)% Vegetatiolil, and141 nIo onnlnieJldni is afforded. At PIlot C--11, polkgriJ are lir('tp 'it ini
Ilt marsh. willi chara'teristic I -toot dtpressioli., at Ii pol goii elge.]
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I. Sedge Tuusock Bogs. Sedge tussock bogs occur at edges of kettle lakes.
Sedges, usually cotton-grass in I-foot-tall tussocks, Predominate. The groul between
tussocks is often wet or (lamp, arid movement by foot is difficult. Some resin birch,
bog blueberry, and Labrador-tea occur at Plot GA-V (Fig'. 28).

m. Dryas Tundra. lDryas tundra is a desert-like form of vegetation with
scattered, low-gr owing plants in high-altitude areas andl at windswept summits. Low
shrubs grow in tufts, mats, and rosettes, with some having a creeping htabit. These low
shrubs are blueberry, alpine, bearberry, moss campion, IDryas. Diapensia, and reticuilate
willow. Some moss in mats occurs along witht scattered lichen. Scattered herbs include
grass, sedges, saxifrage, andl Arnica.

Plot F-I-V (Fig. 29), onl the summit of Dionnelly D~ome, is rather charac-
teristie of other rock (leset tundra communities. Plot L- 1 -11, onl a lower, windswept
site, has characteristics of both the (Iryas tundra and deciduous shrub communities.
This dual condition is undoubtedly (flec to the site's lower elevation of 2,150 feet. this
elevation is just above the tree line but affords, enough c-old winds to allow for solild'
aspects of the drvas tundlra to app~ear.

nite dryas tundra offers no concealment benefits.

IV. CULT'UR1AL FEATURJIES

14. Introduction. Of prime importance in inany renimtettiing~ investigations

is the assessment of mail's effect uipon the environment. It is fitting, therefore, that a
stection of this report be devoted to those features whtich. by virtute of their presencev.
provide evidence that manl is or was present and which allow exainiationi of the extent
to which he lias modified and adapted to his surroundings.

15. Investigations. All buildings, roadls, and similar features within each of' the
test stswerexmnd Sice size pastih;nimportant role in the detect ion of

)n oject, pamrticulair at tentioni was paidl to t he diniemsion. of structures. Each builditig
was meastired using con~entional steel taping prir(I'ltires. the dimiensions being recordedi
for comparison with futumre photographic co~craige. 11llmilng hight(Il was determllined
using a I lAG A Altimetder.

C;onstruction nalterials and the ittilization of culitiral fevatures were deter-
mnined and recorded. Where lueressarv, thev Post LndgimmeCrs O ffice 1%%as cotisul ted iin order
that dlata. such as the currenit rise beingw mnade of tbe limildina. couild bv- obtained miore
ealsi Iv.
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All data collected are presented in Appendix C. The point iluumbers listed
correspond to thec numbers shown on the accompanying aerial photographs, the onlyel
criterion for their order being the order in which they were collected at each test site.

16. Discussion. After fuill examination of the dlata, it canl be readlily observed
that three major bujilding types exist within the Fort Greely test area: concrete cont-I
struction, metal construction, and w0041-framned construction.

The first type, concrete block construction with reinforcedl concrete foutida-
tionl. is thle type uisedi for all major facilities at the fort. Stich facilities are the mainl
barracks, mess halls, Post Hecadquarters, family hiousing utinits, and the like. This ty pe
of construiction is illustrated in 11g. 30.

The second type of construction is uised primatrily for facilities t hat i usually
require only limited occupancy by pe(rsonne~l. Stich facilities arte constructied of sI tee I
type mec tal with similar type roofs. Metal construction uitis art-ex(''4'mlli fied by I Ii )'M
located at Ilales R1ange within Site BI (see Fiz. :31 ). 'lThese are u,%1 its field offices
dutringv the day. wvith the major port ion oif the buildings beving used fo r storage of vhi-

cles andl other prol)4rtN not signiflivantll .tfh tt(d by teuinpera tire chlanges.

TI'h i vird (II pe o f stIruE-trIn irt -is o f w o o(I-lfra iiedt- coniistIrui Iion iti II i eithier metal
or wooden roofs. 'lltselildingsf. sltoi signs of* age and are uised to a le:ser degree thtan
are either of t he previots tyv s' (see Fig. :12).

Uni~puc facili tics were ob.served atl Siv ill i the forin o)1 t i% 4 radar domlnes of
metial-framed constructiotn (Fig. 33). 'I'hi. framing. verN similar to that o' at weodesic
(lome, was covered with at plastic-looking material of' high flexibilitv.

Ro~ads ilhiii the quiadrangle conusisted of1 three %arit-tives categorimed atc44)idh r

to sturface material atnd advleE c I f I d'4) ra inage. W'I-d rai ilv I, aspi a ItI '.ed road., I ( Fig.
34) dlominated thel higher 4lensit' areas. %iin iliuth quadlrattgle. I 14wver. tltroogliotit
1l4v re tmain ing po~rtIioni of t(he test area. tdie mati or vlassi fica,. on) jprcsc i wa. tha t of I 'elI -

dlrain~ed. grawel roadls conistructed 'sith 1I'v gravel so) abunidant inl ttd:, hartiettllr vtin ironl-
tii (Fig. :35). lluanning thiroughot the test area are tnatuv poori% draited dirt trails
hla% ing, varyinig its(Fig. :36). Ihi-t''s trails consltite the Ohiril and last category.

17. Conclusions. From tOwE dla obtainc-l. it i., apparent that tlie structure. () f

Fort( ; reck' a (r (r ood) ittlivator of 1' elittciate to lie, found inl Odhs area. \11 high-
mwE strtt(-t rtes arte of' iermittiit dv.-igttm haw t,' good itliulat ioti Elttatiiv.,'. Tltv loejtgIon

of tliv Atructre.s i., ,iavh that littIle v\ 1 tostrv ito tlt' vlenicit- is r4lpir4' inl tio' ill, fromtt

o)114' 1(ttttr ' muuoltirr. e chicle storagE farilifiv, are tuurmtroitt- al-El. hli etiittlng
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Fit-. 32. 'IvjicaI wood construction2.
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Fig 33. Hada~Ir domeii al '4ih .1.
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Fig. 36. Poorly draitied dirt trail.

this sec(tion. it mlay hie stated that thei vultuoral dlata of the Fort Grevlv Te'st Area vxemn-
plify its inhabitants' adlaptation to the etivirotnient.

18. Introduction. Tlwo major glacial-fedl. braided streanms flow throughl the D)-4
Quadrangle in a niorthevrly direction. 1'bev are the D~elta II iver to the west and Jarvis

Creek to the east. The G;S1, team perfornivd a partial transi-t across each of the rivers
inl ordler to prohtiev a streami prolile.

19. Investigations. Standlardi leveling procedures, were utsed to measure absolte
£ variations in elevation across each floodplain. Sladia rod and hand level were t(e

primary tools, and data are accurate to I foot. Information coilvleed was to inicludte
water ileptlt. relative elevation, grain size and type, and suti'ace velocity.

,rratistts were perforini until channels lievaine too de ., to cross 1)11 foot.
For this reason transec(,t dla a are not compllete. Iut the transvels lirovidf- at least a part ial
pitture of thet structure of a braided streami.

Siniice thlie was a 4-i la% Ia p- lietIwee ii itteast are tin ut s of Ow t two st rea is.

coMt parisos of1 suirfave vvi ' 't data maN lack avci rav.
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20. Discussion. The traniset at the D~elta River was taken at Site E in) a direction
of SW5E. The Jarvis Creek transect was taken at Site A in a direction of N700E. The
photoniosaies show precise locations of transects, and Appendix 1) contaiins streani pro.
file chart* for both transects.

It can be set-i from the charts that the floodplains of both streams exhibit
minor microrelief featuires. There is a steep (Iropoff fromn the banks of both rivers to
the floodplain - 3 feet at Jarvis Creek and 8 feet at l)elta River. Variations in surface
elevation of the( floodplain were 4 feet at Nelta River and 2 feet at Jarvis Creek. l)rop.
offs into the chaninels were oftentimes extremely steep, and this condition can be
dangerous to tank crossings. Numerous dry braids were evidenced oni the D~elta, whereas
there were tione at Jarvis. The mnain channel at Jarvis was onlv 2Y-, feet deep and 45
feet wide, and thie main channel at Nieta was too deep to be measuredl with thle tools
available but was 96 feet wide. Surface velocity of accessory channels of both systemis
was 4 feet/s. Surface velocities of the( main channels were 6.7 feet/s at D~elta and 4.81
feet/s at Jarvis. Coniparisoni of these velocity figures is qjuestionable duie to a 4-day

difrnein samnple diates. The actual velioties may contiprist- a reas.onable range of

The stream floodplains are comiposed of various mixtures of sand and gravel,
andl the( D~elta River also hias silt. Larger gvravels, are gecnerally nearer to the banks and
rangeW in size from 2 to 6 inchles at D~elta River to I to 3 inciles at Jarvis Creek. lin
various locations, gravels are onily '/4 inch in diameter. Near time- chanels and dlry beds.

"r 1e size increases in both streams.

VI. AERIAL IMAGERY ANT) REMO'1E SENSORS

21. Aerial Imagery. The initial aerial photographic coverage of the( Alaskani Test
Are was obaie wit fitree caer systems thati were also emnpioved for the fuiur

other test areas (see Appendix E). Thesv vatnera systems includedl two camrtographic
camteras (KC.4A and KC-413) and the 1'SAE'I'l. NMultiband Caimetra. i addition, area
Coverage was also obtained with thie II.N]S-.564X Niultispectral Seanner and the- heconl.
fax RIA-.5 Thermal Infrared Scannier.

Trim aerial photography was oh aitivd ait a sralv of I1: 10.000( on the folloming
East man Kodak film emutlsions: panmchronma tic, tp lt 2402: eolm. .type 24-1: Eastman
Kodak color netgat ive. type 2.145: amid color infraredl. type 2443. The 0e-iimental
mutltiband phlograp)li% was. limited to thme sammle sites and11 was oltainlei. if nlot simuitl.
tateouislv, withini ani hiour or two of thme K( 4 phiotograph% . All photography was

Aobtainled with 25) percenit side lap amid 60 percenit emid hip11 to p)ros ide( for stereo coveraget
of (te sampln~e st
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22. Remote Sensors.

a. KC-4A Aerial Camera. The KC.4A is a cartographic aerial camera
equipped1 with anl f/5.6, 6-inch-focal-lengtli, (;EOCON I lens. It emtploys a Model 11.2,
Rapidyne shutter and Waterhouse stops in order to control exposure to within 1/3 of

all f-stop oil 9-inch filml.I
b. KC-4B Aerial Camera. The KC-411 was converted from a T-lI I camiera

by the use of the following: (1) lens, ;EO(:ON 1, 6-itih focal len~th, f/.6;
(2) shutter, Model E-3-3, with remote station cap~ability. (3) vacium platen, reworked
to a flatness of - .hin 0.0002 inch over the entire forinat area. and (4) automatic
exposure controi (AE(,), aded to vary shutter speed with the changing integrated
reflectivity of the terrain for each framne. Wheni the camera is ope-rated in Ihe nion-AEC
mod(e, exposures call x- controlled to withini one f-stop.

C. Niultiband Camera. This camecra has be-en (lesigned to record o;, 70nint
panchromatic film four channels of informnation (red, green. blue. andl infrared). Thew
camera was developed with interchangeable 4- andl 6-iiich-foral-Iength lense-s. A tmnque

viewing system is reqjuired for reconstituting the four black-and-white imagaes into a
color-or false-color imagie.

rai .ee IIMIS-564X Scanner. Ti ntueti seta~ airtdsaml.
Theoice capale of recording terrain data in five bandsh (0.5 tk : : 4) iirometers) -

Tescanner h~as a 2.)-milliradiarn instantaneous field of view anid seatis in a .-onical node.
This unique feature prov'ides for constant sranner/terrain distance and for st'reo %ie-w-

ing of the imiage~ry when the fore and( aft scana is employed. The five channels of inifor-
mlation are recorded onl magnetic tape- in an anialog mnode and are tlmeii procesw ito a
digital inode for hardcopy ituaggery.

scanner at 5,000 feel ASI, will IH! used for evaluiation and coinparison with lIhe I liermal
hands of thie IINIS-564X scanner.
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APPEIXliI A

SOILS AND LANI)FORMS

Trables A- I through A-10( below provide soil and( lan(Itortn data on Sites A, B. C,
1)., E, G, 1, , K, and( L, respectively.

The abbreviations usedl in these tables for soil type are based on the Uinified Soil

Classification System:

Abbreviation Soil Type

GWV Well-graded Gravel
GM Silty Gravel
SM Silty Sand
MI, Silt

Additional soil information is provided by 'rabies A-I I (nutrient analysis) and
A-I 12 (dlensity).

Figures A-I through A-9 illustrate various unusual or outstanding characteristics
4' of the D)-4 Quadrangle.

The soil sample information sheet (Fig. A- 10) was used in dlata colle-tioni at the
various sites.

Permafrost transects were taken at Sites 1. andl G and are shown in Figs. A- I I andI
A- 12, respectively.
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'a bie A-I1. Site A

Bearing
IDeptlt Taken Capacity soil

Sample Land~forml Unit (CII) (k/mn2 ) Mmzntel Color Type

A-1-1 Oitwash 24 1.7 ~ 4/3-5YR ML,
A- 1-2 Omatwas4 20) 0.84 6/4-5Y{ ML,

A C~...-2.03 4/4-5YR ML,
A-1-4 OmitwasIm 22 1.31 4/5-5YR NIL

A-2-1 Outwasm 21 1.581 5/2-7/5YR NIL
A-2-2 Outwasli 22 1.03 4/3-5Y R ML,
A-2-3 Outwasli 28) 0.981 6/6-5YR ML,
A-2-4 Outwasli 21 1.80 6/6-5YR 6 M

A-3-1 Ou1twash 20 0.99 6/6-5YR ML,
A32Outwash 20 1.39 5/4-5YR ML,

A-3-3 Outwasli 20 1.72 5/3-5YR ml,
A-3-4 Outwash 21 1.61 6/4-5YR ML,

A-4-1 Oulwash 18i 2.37 313-IOYR G M
A-4-2 Outwash 22 - 3/3-1 OYR GM
A-4-3 Outwash 21 -4/2-7.5YR GM
A-4-4 Outwash 22 3.03 3/3-1lOY R G M
-Not taken

J
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Table A-2. Site B

Bearing
l)epth Taken Capacity Soil

Sample Landform Unit (em) (k./em 2 ) Nfunsell Color Type

l-I-1 Floodplain 30 10.) 5/2-IOYR ML

13-2-1 Floodplain 20 2.11 5/4-5YIR SM
B-2-2 Floodplain 20 7.75 5/4-5YR SM
B-2-3 Floodplain 22 2.08 5/3-5YR SM

B-3-1 Moraine 20 1.22 3/3-5YR SM
B-3-2 Moraine 21 0.86 3/3-5YR SM
B-3.3 Moraine 22 0.98 4/4-7.5YR GM
B-3-4 Moraine 21 0.93 4/3-5Y R GM
13-3.5 Moraine 22 0.99 4/4-5Y R (; 1

13-4-1 Moraine 21 0.99 4/4-5Y R G NI
11-4-2 Moraine 22 1.04 4/4-7.5YR (;1
B-4-3 Moraine 20 0.80 4/3-5YR G M
13-4-4 Moraine 19 0.82 4/4-5 YR ( M
13-4-5 Moraine 19 0.96 4/3-5YR G M

B-5-1 Outwash 21 1.25 4/1-5YR Ml.
13-5-2 Outwash 25 0.99 4/4-5YR MI,
13-5-3 Outwash 22 1.30 4/3-5YR M I
13-5-4 Outwash 21 1.50 4/3-5YR \11,

''Table .\-3. Sitv( C
Bearing

)epth Taken Capacity Soil
Sample Landforin Unit (cm) (kg/hm 2 ) Muns-ll Color Type

C-I.I Terrace 21 1.69 4/2. I OY R SNM
C- 1-2 Terrave 22 1.57 4/2- IlY I S\I
C- 1-3 'I'errace 22 - 4/2-I OYR SM

C-2-I Moraine 21 - 2.5/1 -.SY M I,
C-2-2 Moraine 20 - 4/2-10TYR SMt

C-2-3 Moraine 25 - 4/2-1OYR SM

-. Not taken-
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Table A-4. Site D
Bearing

D~epth Takeni Capacity Soil
Sample Landforzn Unit (cm) (kg/cm 2 ) Munsell Color Type
D-1-1 Moraine 22 1.52 4/2-7.5YR SM
D-.1-2 Moraine 211 1.07 5/4-5YR SM
D-1-3 Moraine 24 1.65 5/4-5YR SM
D-1-4 Moraine 20 1.85 5/4-5YR SM
D1-5 Moraine 20 1.70 5/4-5YR MI,

D-2-1 Moraine 30 2.00 2.5/0-7.5YR SM
D-2-2 Moraine 20 1.46 2.5/0.7.5YR MI.
D-2-3 Mloraine 20 0.88 3/2-7.5YR ML
1D-2-4 Moraine 22 1.50 3/2-5YR mil
D-2-5 Mloraine 22 0.95 5/6-5YII NIL-

D-3-1 Mloraine 21 0.93 3/2-7.5YTh SM
D)-3-2 Moraine 21 1.16 3/0.7.5YR mil
D-.3-3 Moraine 20 1.45 4/2-7-5YR It SN
D-.3-4 Moraine 22 0.90 4/2-7.5YR INL1
D-3.5 Moraine 20 1.65 4/4.7.5YR Nil,

D)-4-1I Moraine 22 2.41 5/6-5YRt SMI
D)-4-2 Mforaine 20 2.09 5/6-5YR MIL
D-4.3 Moraine 21 1.22 4/4-5 YIt SMN
D-4-4 Moraine 25 1.30 4/3.5YR ML
D)-4-5 Moraine 20 1 .4-5 4/4-5YR S

4o)



Table A-5. Site R
l!phTk Bearing
Depth Taken Capacity Soil

Sample Landform Unit (cm) (kg/cm 2 ) Munsell Color Type3

E-1-1 Floodplain 22 - 5/2-7.5Y It G M
E-1-2 Floodplain 55 - 5/2-7.5Ylt SNi
E-1-3 Floodplain 5 - 6/1- !OY R GW
E- 1-4 Floodplain Under Water - 6/1- !OY R SM

E-2-1 Floodplain 16 - 5/1-5YR ;V

E-2-2 Floodplain 17 - 5/2-5Y R G Ni
E-2-3 Flodplain 22 - 6/1-5Y G NI

E-3-1 Terrace 13 - 5/2-5Y It SM
E-3-2 Moraine 40 - 2.5/0-7.5Yt MI
E-3-3 Moraine 40 - 2.5/0-7.5Y It M 1,"
E-3-4 Moraine 40 - 2.5/0.7.5Y R M ,

- Not takrn

Table A-6. Site (;
Bearing

l)epti Taken Capacity Soil
Sample Landform Unit (ci) (kg/vin 2 ) Munsell Color Type

G-1-I Inner Moraine 21 1.07 4/4-7.4Y R SNi
G- 1-2 Inner Moraine 20 0.66 5/8- 1 OY It SNI
G-1-3 Inner Moraine 22 I.18 4/4- I OY iI SM
;- 1-4 Inner Moraine 21 1.57 5/6-I OY It G NI

G-2-I Inner Moraine 20 1.14 4/4-10Ylt s 
;-2-2 Inner Moraine 20 1.09 3/2-7.5YR G I I

(;-2-3 Inner Moraine 21 - 4/4-I Y It SM
G-24 Imer Moraine 19 1.39 4/4-I OY It (;N

G-3-1 Inner Moraine 18 1. 10 4/2-1 OY It G M
G-3-2 Inner Moraine 20 - 4/3- I OY (%l
G-3-3 Inner Moraine 22 5/6-I OY R SM
G-3-4 Inner Moraine 20 0.79 4/4.1 OY It G Ni

- Not taken

'ILA
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'Table A-7. Site I
IBearinm,

Depth Taken Captvity Soil
Sample Iandform Unit (Vm) (k/-11) Muin.cli Color Type
I-!-I Moraine 20 '2.22 5/4-2.5Y R NI I,

1-1-2 Moraine 21 1.40 4/3olOYR MI
I-1-3 Moraine 22 - 3/2-10YlIt NIL
I.1-4 Moraine 20 1. 10 4/4-10Y1{ MI

1.2-I Mhoraine 21 0.90 3/2-1 OY Ni I,
1-2-2 \loraitiv 20 1.04 3/3-1 OY It G M
1-2-3 .lorain' 21 1.44 4/4-10YR (M

Not taken

Table A-11. Sitv.I

lhearii .r

Depth 'I'akevi (apacil. Soil
Sample lanldf rin Unit (cm) (kg/vI' 2 ) NMuisell Color rype
. -1.1 (01l1% ash 21 1.44 4/3-5Y 1 NI,
.1"1-2 ()u01%ash 25 1.15 4/6-5YR ( N
.I-I-3 Oulwash 20 2.00 4/6-5YI1 (\1
.- 1-4 01twash 21 1.24 5/.-5YI SM

.- )wsh 22- 6/6-5Y !{ SIM

.1-1-6 (0)1wa.h 20 - 2.5/0-7.5X IR SM

.1-2-1 (utash 20 0.76 4/2-5YR NIl,

.1-2.2 "" () % ash 21 0.81 -1/2-5hY G IM

.1-2-3 )uhwa.-h 19 1.3 4/6-5YR G(M

.1-2-1. 0 111%aslh 19 lAM) 4/6-5Y It ;M

.1-2-5 ()ItaN.l 23 1.44 4/631lI (\l

.-3"I OItNttash 20 1.)19 5/4-SY It \1I,
.1-3-2 )u ash 19 0.75 5/3-511 \1I I,
.1-3-3 ( 11%%a.-h 22 L.OO 5/4-5 Il Nil,
J.314 (twish 20 0.61 5/4-511 Mi,

.1-3-5 0 11 %a,-h 18 0.90 5/3-.5111 \Ii,
S 45i
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Table A-9. Site K
! : Bearing

)cptlh Taken Capacity Soil
sample Landform Unit (on,) (kg/cu 2 ) Munsell Color Type

K-1-1 Moraine 20 - 2.5/0.7.5Y R M 1,
K- 1-2 Moraine 22 - 3/2-I OY It Mil

K-2-1 Moraine 20 - 4/2-1 OY It GM
K-2-2 Moraine 20 - 3/3-I OY R G M

- Not takenI
Table A-10. Site 1,

Bearing
I)eptl Taken Capacity Soil

Sample Landforn Unit (cm) (kg/cm2 ) Munsell Color Type

,-I-! Moraine 35 - 4/6-5YR G M
L-1-2 Moraine 30 - 4/6-5YR G II
L-1-3 Moraine 20 1.95 2.5/2-5YR SM

L-2-1 Moraine 20 1.48 4/4-7.5YR ; M
L-2-2 Moraine 20 1.23 4/2-1OY R SM

L-2-3 Moraine 91) 1.14 5/6-I OY R Ml,

L-3-1 Moraine 20 1.24 3/2-7.5YR GM
L-3-2 Moraine 30 1.18 5/6-1 OY It SMN

- Not taken
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Table A-1 1. Nutrient AnalysesofRn mSape

Phshrs(bar) 5 5150 20 100 705
Nitrate iron Mediume 20 Meiu 40g 60 2g0 20

( ~~~~nionr.:Al~pe aNitrot e sn thew Vilte rien etlow ro e land maryeials.

Ntie Nito ur Conten >e I ~ nt >~r 1I5 5 5i>
Poassiue (pPota)shi/t) (lb/avte 12) Vod (HR10tio0 0

Cloide I-I n 2. 0 020 10015. 00

11I~ .6 42.26 40.22 2.517
911 6 21011I OT:Sadcn~Dethdii iiedi all8 o 5 1 1 .115s 4er.54,, :3.05

1111464 .2 402 48
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Fig. A-3. Deposition of tint- smil(s a~lig the hank. of the DIeta Rtiver.
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SOIL SAMPLE -INFORMATION SHEET

Date: :Sample -No.:

Location: (test area name)

Position and Slope of Site:

Apparent Source Material:

Natural Vegetation Cover:

Soil Structure:

*1-Soil Texture:

Soil Horizons,

Horizon No. Color Thickness Sample Taken Comments

Penetrometer Readings:

1. 2. 4. 5. -

Remarks:

Collector:

Fig. A\. 0. lIaformimii ~ weu g*I ueul ill collecting qoii :sallle' dla.
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APPENDIX-13

VEGETATION

B.l. Density Calculation. The method for calculating the approximate numbier
of trees for every 800 feet 2 from taverage spacing can lbe explainedl usidig Fig. 13-I

* ~ ~ ~ ~ 2 ***.** 2ft.

Fig. 13.1. Vegetation D~ensity- Model-

Tnesw dlots represent whliglhlyJ-ilalim~l-forest with average-spaicing b'tWeC('Il trMeS-at .5
feet. lDots are placed inlsidle the sqiure sucht that no (lots fall on the squAre, thus render.
intr a more accurate pictuire of thc(. forest- thant if somc (lots ello it eittr Front
this representation, the( following formula for calculation of the approximnate numbher

of ree pe 80.fot 2 area, given thle approxi niate a verage sp~acing btweet tre (was
dleducedI:

Number of trees 80fet
A erg!spaci ng2

Exammple:

Average spacinig =5 tect

L et x number of I rees=I

=32 trees

M2 Cug aanp Closur InerCC)Dtemntion Frtoi hseI(llE.I en ~mlr AIES Thei~ coloratodeJ
13.2.-Dat C-Iano Close Index st (C I(I I )tc cans arn sqare. Tarea n oo Au oe

eaich (hensi!v. A% (Iigfill readout, telling what perenmt of the total squmare is oceuipied by ia
certain color or (lensitv k is h-it. l1igure 112 is a reprew4n tat ive fishmeye photo from w hich
MCI's were lt-riiled usimg I lie Al 1 )1,S- 1. AilI) l-'S I was uised to fivId whiat p-rem lap'
of thle cirvrmm~rarea wa- .'owverl by sk%. The,~ A I l)S-1 ca am tlv seani a suare aream amid.
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I-;ig. 11.2. SamIple * p 4 pIojlV 1104.

therefo~re, is onk abl ato c14Iiasuire wvhat p erecllitage of sky is illiv hs(p~iar( area. It a
(t4rinined that th 1w eaapjN image. or virentar arva of I liviolo i .,t( -,8 pteret'ilt 1. vi

:qpiarv area. Since all Aki falls withii ft!ecrce it follow., that I Ii, amomiln of sky 'a lliiig
withIin the circle can be (tetcrniinch by a ratio of the amunt of ,zk% ithin fte stlitare to
thev area (wellipieht within the squtare by thec circle. or 78 p-4r4c4lt.

Are ~ ~ a o)1 sk ill armmk~!~tare
Avofsky withini ';']

d'dof circe inl shiart'

area~ ofl -(v il ijm
Airea of isky iiiiii circh -~

Thv (.(. I 005i, arva o)1 ski.

B-3:. Addliitional Information. \dtitioiial tati for Ilic iariowII i-eea tion)I\ b 1 v arte

lalv B-2 pwhdv' (Iat, for v.14.11 1 tI 4,01 11th 1111114'I4)II5 5tIIi4~ o)1 i'etCaioIm

Di) an'Ivcr.)

02
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in rablc 11-2, species are identified by their scitific namnes. 'I Ie como
flumes for-these species ife its follows:

Scientific-Nante Common Name

Trees

Picca glauca wite spruice
Picea mariana b~lack spruce
Popultis tremuloides aspen
OPopuluis Iaalsanhifera Blalsam p)oplar

Slix Spp. willow
Iletula-papyrifera Paper birch
Aunts-crispa aldler

Shrubs

Iletulanana
-Rosa acicularis wild rose
Vuecinititfi-tglitiostiin bog blueberry
Vacciniuni vi tisi(Iaea mhountain crantberrv
Arctostophylos9 alpitia ahoine hearberry
Aretostop o rUbra A

Arciostophylos uivaursi bearberry
Potentilla fru ticosa cinquefoil
Cornus canadlenis hl)~~ibt'rry
Ledumn groenllandicun IILabrador.tca
Ledutil decuinheus Nairrow-leaf Labrador.tea
Iletuila glandulosa resin birch
Sahix Spp. willow
Sliepherdia calladensis buffaloberry
Emp jetrumf nigrunu crowb{erry
Ri hes triste Amnericani red currant
Silvne acaulis
lDrvas nhountainl-avens
lDialwensia lapponica diapensia
Saxifrage brunchialis
Oxytropis Spp.
Viburnum edule

Iherbs
Potentilla Sp.

63



Epilobiuni augusutifoliuni fireweed

I .intutc a iLIs twitiflower
YZ iampadtia bellflower
W,-i'iipinlus arclic lupine

ty"gadeIIIIs olegaiis fieL1th ("1111a..

Oxytropis Sly.

Arnica frigiILI-
Polygonuni bistortal

Detlphluiui larkspur
Achlillcet varrows

Nlcrtemisia jiauiiciilatitIlaent
Galitull bestrawl

Iris wild iris

l'edicularis labrad~oriZI Ioiseivort

4 IlBoseluiik rossiect
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TiahkBl 112.Vegetatin- atu Pr Plot
VIEGE.TATIO:N TYPE~ Picea auc iea miri a

PLOT A--__ - i)ater Cl'i (inl inchc.)- _____

021 2-4 4-6 6"S 8-0 10-~121

Pice~ vlcu~i I 6/30/4 c

IPcc vera..), - ge s acing 2 -3

Alnw r 2]r4JL c- ris17

ZGruund j .~Ground
SfLRIM SnPEcLIs cover- 10 Ut" DI -1IRP, SPECf1rS ____ Cover fito

-Vacciniuma uklio n 1 3-2- ellia 5 _1
Vacciniun vitisidaca 1 3 2 EUiseu - 1 8-
-Arcitostopjhy1os -alina 1 -- 3 2-- Grass - 10 -8
PotentillaI fruticosa 1~8--_____-
Q, auscdenis _3 4 __ __4 ____X

Populus -tremwuloides,
ViGTTO~jp ouu ~safrPicea glauca. Picea- marimia, -Salix

PLOT A-24V Diameter Class (ini inchcs)

0-2 2-4 4-6 6-8 8-10 10-12 12-14

Picai plauca 4 --- - 1118/5 ___

Pi a lria 1 4 / 4 /3~
___!Lt. Eo2oide- 3/16/4 j14/2§/5_ 9/34/6 ___ -

Populus -baisni [or, 3/12/4 L___________________
Salix Spp. _.__ 3L/8 ___ ___ _______

Betuln p~vri > rn -- ____________

Ahnw, crts-'.a-

SiIIWI' .~C1~ { ZMound -

-_______ t:l:Cover [it" H iIM. PICUS over -lt"
Vaccinium vitisidaea so 3 1.5 Ibsa/NO E: get S9oonev 40jjj....
Arc tontoph jo ~n 1. ela3
Potentilla fruticosa I 1 2 GraS. _______ 1

________ cnesi 10 1412 Eplbu nutflu 3 6
-- F Potentilla multifida 1 ± 61

_________Lina..borali 1 '2
I Campanula - 8F *

TiZuh'Z}TJ 1 6_1n
~~~ t Zygacienus elegans 1I

70
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VEGIrTr~o: ryii Picea-g1auca, Piceia mariana, -Populus tremuloides

PLOT A-5-_B DIameter Clas~s (iii inchnes)

ThE SLC0S,-2C 2--4 4-D 6m-8l~'oH: 8-10 {10- 12 12-14

Pi. a~u treii]oic 4/100 - 1/40____
2/3____ 68 ________

PICCa mor Lanl -4/10 8/22 1-8/15 ____ ________

Al its crs a _ --1---
~%Ground %Ground

Sll1~SPEIE jCover it"C HEB SPrCiES Cover 11t

vaccinitmuplfmosu.__ 40 __2_ _1 1Hss/NOtE:- Thick & Sponp, -_90-_ - 1
irctostophyloi' uvaursi L 20 4A 2- Lichen_
Cornus caiadensis - 1 __ __ Liiinaeaborealis__ _20__ 1_

Picii -p1 juca _3 24- -12-Lpns - -3 5_,
Pics arina 3 24 -10 Gr ass 5 5

Shephordia canadensis_ 1l_ --- 4 13 ____________

Empetrum -nignim - -2- _2 1-

____ATON TIM_ Pice-a i-an,--lu - ____ia

PLOT _______ Diameter Class (in inches)

TRESEIS0-2 2-4 4-6 6-8 8-10 10-12 12-3.4
_______ SPCE No.lit.CD No.llL.CD No.llt.CD No.*tt.CD No.Hlt.CD) Nool.I) __

cu;n mari 1 a =13/7 [4/1 _____

J'opIAl1s trem.1loides 4/14 (dvinit)_____[

Pou as n.tfra _____ 1.-
MGound f %Ground

SHIRUH SPUCIS Covcr lit" -ml", IP~ SPEl-ClrS Cover lit"
Vaccinium _______u __31_____hi 2-

________________ vitisidae 80___ 2 1 Lichen______ 3 1

Ledum grocniandicu in 40 4 2 Grass 5 18
Piea mariana 3 24 10 Lupinas 1 5
Betula elandulosa 5 1 20 Linnaea borealis1 2

1' 71



Tae 11.2 (cont'd) Populus
VEc.EATION TYi' I L~aa rABetul~a qpXp~ifera1 -Poum-m1ip Balsamifers,

PLOT -A-3-V -Diamieter Cia (i indcs)

0-2a~huL 4-6________ 10-12 12-14

TVr ___~i________ o-lt .1tC 01t0 o1LC N~i-'

Ropj~ accL s 201/42/16a-. -~

U~l wqdc~n -1 1 tplbu swzstipiu fe __ !-9164 -1421

Petla- 2Luviicoa 1 2/61 1/42/16t 1/54/18 .
-Arcosays alin 1 2 _ii __-~ L... .. L

-OE-lu rip tm u--wi--t- a.oax -
-Rsa eriacanads 2 10 I-i
Vaccirtmv!inoum-- § ____ -- 3 -Lik borealis

_ _Acotpyqk7~a__ IN_____ -2___ief ___ a5-

I 0-2 2-14 4- 1-0-0 l0~? 1-_ _ __di _-- _ _5 _ ___4_

TREFE SPECIES No.lit ) Nn-llt.CD o.llt_.CD No.Ut.CD NojUt.CD No.lHt.CT No lit.CO
-ie lua/12/ /26/ _____I

'icea maric-na /22/ /22/ _ __ 1____1
_2u1us treuloido- I _____

Poiulus hililferaI_____ _________

Salix:s. S, -_ __ _

Betula~, ppy fora -

SHRUB SPECIES Cover Uit" C')" IE PCYSCover lit"
Vaccianumvitisiia IGroizzid Spra %Gionn

_______________1 61_ _ _ -

_ - - i- Y.
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Table B-2 (cont'd)
VEGETATION TYPE -Picea zlauca _______________________

PLOT B-i-B Diamter Classi (in inches)

0-2 2-4 4-6 6-8 18-10 (10-12 112-14

TREE SPECIES No.IIL.CD N1.o.llt.C!) No.Itt.CD No.IHt.CI) Nodtft.CD INo.IHt.CD No.IIt.CT:
Picea FI tuczi -6/28/3 16/30/3 8/42/4-55/ ____ 1/56/9.
Pice.1 iariana ___ __ ____

jPults balsaniiferal -

Salix p. ____

Betula t:rwriffera-
A~ntiscrispa

%Ground %Ground
SH1RUB~ SPECIES Cover --Pt"lf CD"f HERB SPECIES -__ CovervHr

Rosa acicularis 1- 16 4- Moss/NOTE:- -Spongy- f 95
_________ __ Lichen-- 25 - 1I-
__ __ __ __ __ __ _ __ __ IGriass 1 6

___ __ __ ___--__Unknown-- j 2
VEGETfATION TYer Betula papyrifera,-Populus balsamifere) Salix

-PLOT B--V 
Diameter Class (in inches)

TREE- 2-4E N.tCIN.tC 4-6 f -8 8-10 10-12 112-14
Picea :rarizia ~ ____ ____ ___ ____I

Populu- trvmuiroidec I_____ ____ _____ ____

Poptilus baliamifera 1 10Ll/1 3 j22/4____I -
Alnus cri', JI____ _____

NO.E: Burned spruce t~2rod

SHRUB SPCE %Covr _C.'. HER____ s"*SCO ve r Hif"

Rosa acicularis 3 16 14 'M1oss _ ___ 30

Vaccinium gglinosum-__ 1l .4 1 5Li hen -4 _

Ledum groenlandicum 1 5 15 12 1 Grass _____ 1 5-
__________ _______n I 1 Epilobium an ustifolium 1 4
Arctcostophyos alpina 2 3- A__ _______

1.~~~~ 3~a~uc 1 U~nnaea borealis

m~tumir~~ 2  3 14 1 Leaf Litter 60
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Table 11.2 (coit'd)
VEGETATION TYPE Picea marimaa Papulus -ti, muloides, Populus balsamifera

PLOT B-2-V_ Diameter Class (in Inches)

0-2 2-4 4-6 6-8 8-10 10-12 -12-14

TRE:E SPECIES No.1t.CI) No.1k. CD %No.1k CI 'n-.Irt:.CD No.1It.CD No.1k .CD'No.11t.,CI'
Picen- dauca __________

Picea wtariaia -127873 ______________

Po,u1u treinuloidos- 3/10/4- 5/16/7--- ___ ____

1'opul us- ba.1samAiera -3/12/5 3/16/7 ____ ________

Salix -spp. ____ ________ ___ ____

BeZtula _______-r

Alnus crispa 85/8/2 ___ ______

%Ground -%Groun d
SHRUB SPECIES -Cover- -lit" CD"_ HERB SPECIES- CowL r It"
Vaccinium vitisidaea 85 2 1- Moss 5
Ledm-oenldium -2- -6 _2 Lichen 10 .
Ledum-decfnibcn _2 -6- _3 Grass 2 6-

Empe-.uwnnigum -- 1 -2 1 cmanula J~. ...
-- ________ ___ __Pellia - 2.... ...

V 'GETATION TYPE Picea mariana, Betula papyrifera

PLOT2 2-4Dimee Class (in inches)

02 24 4-6 6-8 8-10 10-12 124

T1UE SPrCIFS No.h1t.CI No.hhL.CI) No.11t.CD No.1Lt.CDINo.l't.CD No.!It.CD No.;.T

_________ pavifra ]9--86 3/2 4 8_

Alnui; c risp I
p. %Ground /G-~ound

SHIRUB~ SPECIIES Covor Nit " 1)''"EU S11ECTE-S ICover !it"
IVaccinium vitisidaea 70 5 1 Moss/NOTE: Thin __65

Ledum kroenlandicum 5 4 2 Lichen _______ I I
_______Pellia 3 1

-- ____ __ -~ eaf litter _____ 10 -



TIable B;.2 (cont'd1)
VEGTATONTYP Btul ppyriea Pie lauca,-Alnus-crispa, Populus tremuloides

MLOT B-4-V IDima:iter Class (in inchesj)

4--2 6-8 8-10 10-12 112-14 I

THEi srNoiis l lt CIt.l No .Ilt * Cl 'o.1it . Cl No .I1t. CD No .t..CI) No.HC, CL
Pi coa _!,ln-tca ___ 4/4/2 ____1/25/6

Ilicon 111"r; .mm
_________ I~ 4/26/6 i____________

Lopul 'i-i LI. r.'iloid," ± __________.

Sal i s'1!
Bet ula payrifertn 2f/12/4 8/2416 1/26/7 ____ ________A]~ ~ n___! L

NOE:Tallest Picea glauaca- is NP tall. ____________

%Grounj - Ground
SIIRL91" SCI Cvr 10 CD"_ HERB SPECIES --Cover lit"

Rosa acicularis 5 -10 8 -- Ep-ilobium- angustifolium- __10 -10
Vaccindium vitisilaea 70 -4 2 .'rAss 2 6-
Plced Slauca -10- _36 -2 Leaf litter 30 -

VEGEMON yprPopulus baisamifera,-Populus tremuloides, Alnus crispa

B-5-V Diamrete2r Class (in inches)

0-2 2-4 4-6 6-8 8-10 10-12 12-14
TREEL SPECIPS 'No.Lt.CD No.'It .CiD No ifrl)Nli. No.Ht1. CD No.I~.D.

1 cc'a mrla;:a X___ ____I_____ ____ ____

_ _ _ I _ _

IBeLula imo1vrif('ra I ~---~
Alm U; I -. - t* -- .-

qHRIT1 SPECI ES IruCovr HL CD cWCE ou' e I.

Vaccinium vitisidaea 10 31 2 osNT-* ad3
______ 2 8 4 lCamnu1i1r

oUl-us t-r-mulioides 20 72 U61.nknown _
Alnus crispa 65-1.7
Populus balsaraifera 10 _ 6 3

Empetru3 2 ~Z Z7 7



IzIble 11.2 (cant dI)
VE-G:rAT'ION TYPIE BJe tul~p~gyri fe ra *Salix

PLOT B-6-V DIame-Lr Claq:, (Inl Inches)

0-21 C 02-4 4-6 6-58 8-10 10-12 12-14

7~~7~II~~flj-_ __ _ _

OT:Magy burned tree stumps.
%Gro ul d j %Ground

SIIRUB-SPECIES Cover flt" CD"IPl -S11FCIFSCov _li

lRosa acularis -1 t3- 10- Mo~ss----___ 60
Envetrum-nikrum -- 5- -4 J1 MertensiA p.mniculat q1 1

Ribes~ ~ tr-e.I Linnaea borealis1 2

VCiTATION IYPE --Popuus tremuloides, ouu iasamifera

PLOT 13-7-4 Diameteor Ciass (in inches)

0-2 2-4 4-6 6-8 8-10 10-12 12-14~

TREE[,. SPECIES No.11t.CT) No.Hlt.CD No.llt.CJNo.llt.CDI No.lit.CD No.11t.CD \o.ilt.CP
Picell plauc - ______

Populuts 20/1073o,- 12/1273 3/6/ 2/______7

Salix spip. -____

Ble p1myrifera
Alnus jT7

- %Ground %~GroundH
SHRIUB SPE(,jS Io~ It )" 1P!D SPEICITES-1. Co ve r Ilit

Vaccinium uglinosum 101 2! 1 Moss 1. 5 1

Vaccini____ 1ie -40--l 2 1 E~iobiu .,a tuLtlAW-jm_ .L . L..
Picea_.lauca 10..Q.. 24--112 rUn 2 1
Betula Itlandulosa 1L. T13 3 1 Grass 25 8

Ime 5 2 tjgdclris lab radorica 10 10
Sal x s p. I i t qed ua o e l s 1 2

I Upinus 1 6

S--. ~ --- -- ..-.. ... 76



TIable 11.2 (contdi)
VEGETAIMON ITPE -Populua balsamifera, Populus tre-muloides, Saix

PLOT -B--V Raw-eter Clas (Inii nclits)

TE 11lS0-2 2-4 4-6 6- 0 10-12 12-14

'____ o.1k. C No.1k * C No.li, cl) 6-S ,lt.1 rn o.llt.cD No.il.I
TITc -Sla(Iniu N ______)___

Pi1cea aJ.-,c, ____

Popul-u;st~m i I____________

Pojulus bal salife ~rai -58/8/2 ____

7,ron U~round
SHRB SECJ~S ove Ilit" CD)" IF RP, -SPE CIES - Covtir--I"-

Rosa -a~.cularis 2 - 3 -2 11oss -40-- .
Vaccinium vitisidaea __2 1- 1-- Epilobium- angustifolium- 10 -12T

Leugonandicum T7 6 -1 Grass- 7 5-767
Picea alauca -5-- - 12-1 1 Leaf Litter -60 - -

VEGRETATION TYiPE Marsh ______________________________

PLOT C2BDmueter Class (in inches)

TRFE SPEFCIES No.lit.CD N-o.llt.CD No.llt.CD INo \0.Ilt No.l it.CD No.llt.C
Picca sdauca -2 2 -

- - -0Ii1-2 
1-.

Picea I - - -v t
PouIus trom~h ______

Populus l±s, fea
Sall x SL~p. ____

- %Ground f%Ground
SHIRUB PdE Cover Alt" C!)" HRM S1PE1CIES Gover lit".

NOTE:4g 2r0as ih iepi~~
____~ 5

Irs 1
Eqieu

NOTE Drymars wit wid

1,,7



VFG(U:ATION' TYPEF Vices glauce, Bet ula apyri fera, Alnus crispa

PL.OT C-l-V iDiam;t*,e~r Class (in incbcs)

-0- 2 2- -6 6-8 8-10 10-12 12-14

TIWI !~'P~ 1SNo .llt * ( N__ .U F No.CD * ()o.11L.*Cl) No.111 L) . l0 .DI o*lt*C
P.';_'iuc _____ -~- -- 842/ 1-5/7 2/54/8-

I'opidlus urt-uloi('(S ____ ____

1'opuhiu hal I ri I ___

Bet uta n~'it, -. ___________ 7707

Pms I 4Al nu .J~ N __ __ __ ___g

%Ground 1%Ground
SilRaiB sp1.C11s Cor H[col ER S1'EC1I-S -Covo ~
Rosa acicularis 7 10 lO__ 5 Moss/NOTE: -Spongy_ 85
-Vacciniwn vitisidasa 5 4 2 Grass5 8

-LedjqMgoenlandicum 1 0 -5-3 Lipaea borealis *_ 2Q. 3i
-----------_____ BoschniAkia--rossicaINOTE, 1 .j..

- _____ parasitic on Alnus crp
_____________ ___ -root- -s

NOTE: Sa1-0- x 0oos

VEGE,'rATlON TYPE Picea glauca_____________

PL ~T C-2-7 Diameter Class (in inclies)

0-2 2-4 4-6 6-8 8-10 10-12 12-14

TIUi: SPHCIES No.1 .CD) lNo.lir.Cl) 'vi.iit.C N0.H1L.CD No.1IL.CD No.HItCI No1.lit.CM>
Pi~cea alum 2/10/3 1/26rn4/40/6 -

Picca i-rnarii- -- ______

SILIx 1-1 _1____u__

Aw crip J Zzz
NOTE: N.. underbrush. NOIT: Sua isWP9I. hngs frq%_tSrgeg. :~

SHIRUB SPWCIlES 1to1Lr 11,1 (:1)vf lIE l Sl'EXI j Co verd Ii"
Rosa acicularis 12 8 6 Moss/NOTE: So 95 j

__________ I-_ ___Linnaea borealis 2 1
-- __f _ Grass 5- 14

______Vol I __Pi a _t 12

IMrtensia vaniculata 1 14



Trable 11-2 (cout'd)

VEGHTATf ON TYPE -Picea mar! mna muskeg

PLOT -C-3-V Diameter Class (In inches)

0-2 2-4 4-6 6-8 8-10 10-127 12-14

TREE SPE.CIES No.HltCI No.llt.CD No.Hlr.CD1N.tC No.Ilt.CD No.11t.CD NOJ'It.CI:
Picea glamica 16/10/2 18/16/3 1/26/4 j/45/6 ____ ____

PiceI -inarianai _____ ____

Popul us t-rem'uloi'do sI ___ ___ __

Populus bah ai fe r.,-
Sali, sj)I. -

Betula ipvtriqrr_____________ ____ ________

Alnus erfk _____

%Grouru - - %Ground
_____________________ ________ lit" UP~ I IERB SPECIES Cove r li

Rosa_________ aciculari -5 6 4- Moss/NOTE: Very spongy, -- 60 __

Ledum-gronlandi__ -- 0 6 -- slks1W uponwakn

Arctostophylos a~pna- --2 3 -2 Eguicetum 20 8
Eupetrum -nigrwum 2 - - __ ~1

9T:Plot is on a-ter.ace hamc cmct-A~ses 15' -above-adaeta bj

VEGETATION TYPL Populus tremuloides_____

PLOT D-BDiameter Class (in inches)

0-2 2-4 4-6 6-8 18-10 10-12 -12-14

TREE S'ECIFS ~ No.Ilt.CD Xo.Ht.CD %o.lt.(;D \'o.llt.CD!%o.llt.CD) %o.Ilt.CD No.IM.CD
Piceni t1_otiCa
Picea warlina ____ ____ ____ ____

PpulmLus ~ 2 I: io 6/28 8/35
Populus b1,~ e~ ________ ________

Salix Spip.
lictuI a m-~wrl fora -

%Ground %Grouad21
_H U P.I11-C ( I~t _o CI _

Rosa acicularis 1 I12 als____ 20 _

VVaccinium --iide 70fl 1 Lichen 11
Ledum groenlandicum 2 I~piobium anagustifolium 12 -- 8
____tohvo __in i.LL~ nus 1 5

Sheoherdia canadensi ygIt 1 3 I 3

Lef te 20T., -i-- litter2,

ALI-



T_ 7777IM

Table B;2 (cont'd)
VGfhrAION rypi.E Picea gl~aucA, Picea mnara Betula papyrifera

PLOT -0-2-13 Diameter Cl ass (in inches)

0-2 2-4 4-6 6-8 8-10 10-12 112-14

TRF17 -SPECIES No.lit. C01N IIoI-t.CD otC) No. lit CD No. Ift.CD *,c).I t.C ) No.llt olt. Cf
PI cf~ auc 1373/B___

LojuLws tri wuIoides_____-
Popu'1us bndlsamd icra - ____ ____

Betula- jp~r fer, _________ 5.. -- ~____
Aln4 's cr sna -- ----________

I%Groundl %Ground
SHRU SPCIE - ove Ut CD! I~RB SPECIES -Cover lt

Vacciimvitisidaea 10- -2 -1 ----Mss - 80 ___2_
icegauca ___4_ 24- -8- -Lichen -- 10 1 14
Picea-mariana j 2 24 8 Pellia-_ - 30-

----- Lea* f li t t er 20

V1.1 E'CA~kC1ON TYPE Salix/Populus tremuloides shrub

PLOT E-1-B Diameter Class (in Inches)

0-2 2-4 4-6 6-8 &410 1-d -14

mi... sP.cmS No.llt.0! No.H1t.CI) N:o.lt.Cl) \o.lt.CD No.lWt.CD) ______~

picen 9t10aa___-- -____

I'icenJ mariana _____ 2___

§31ixe. ..* .1 1

PopuLus tremuloides 3 424 2-46 T  ~ f '
Ix_ 8'8 i-----f-

17



Table B-2 (cont'd)
V -CFTATION IfPr -Picea-glauca

PLOT K-i-V Diameter Class (in inches)

0-2 2-4 4-6 6-8 8-10 10-12 12-14

TUE. SPECILS 'No.lit. CI) No.llt. CD No.lit.CD No.llt.CD No.Ut.CD No.ilt.CD Nc.lt.cr
Picea--pIuca 14/10/3 17/14/4- 3/24/7 2/30/8 ___ ____

Picca mariana _____ ____

£.opulus--v rcruloi!des_______________
Pousbalsami fera -2/6/3 ____ ________ ___

Salix sjj.- 1/10/2 ____ ________

Betula-papyrifcera
Alnws-crisna

%/Ground %Ground
SHRUB-SPECIES Cover- lit" -CD"1----iERII SPiCIES -Cover- Ht"
Wrctostophylos-alpina-- 15- -5 -3 Moss/NOTE: Not spongy or 85 1
Potentilla-fruticosa- --70 30 30 thick ___

Picet -glauca __ l -.0 -72 --Grass 5___ 4
Salix- spp. -1 -. 12 5 Ater- 1 ---

- ii__- Zgadenu-elegang ______ -

_____________RangUculus -it. - 5 3-
___________ ____ -Astrastalus By. 30 -10

VEGETATION TIYPE Picea glauca, picea mariana

PLOT E-2-V Diameter Class (in inchies) ____

0-2 2-4 4-6 68 j8-10 10-12 12-14
-tL PCE Na.Ilt.CD No.lit.CD No.llt.C') No.lit.I No.tIt.CD Xo.llt.CD No.llt.CrJ
Pcenatica 3/28,14 ____ 1/26/8 I1/36/8

Picea ma~riania 6/12/2 22/22/3 ___ ____ ____

Populur, trem;uloides
Poptdlus baU.mi,-ferL'
Salix SP2)._____ ____

Betul apagyrfera ____________ -

Alnu3 crl1 spa

%Ground %Ground
SSPECIES Cover lit" CD" unnR sr*:CTEs Cover jlit"

.. 'a acicularis 2 5 4 Moss/NOTE: Very spong, 95 __

VyAccinium *itisidiea 3 2_ 1 _Le~res sJ V--.
Iledum aroenlandicum - 2 10 3 Sedge 30 8
Ledwa dccunbcns 1__ 10 5 2 Lu21nlus 30____ 8___

Arctostophylos al ims- 5 4 2 Asttau-
Salix 2 4 2 Pellia ji1

Ribes trise 8__ 5



VEG:'wrONTYL 1 ea ~ Po±p ulus balsamifea Beua-prfr.Alnus crispa.

PLOT E-1- Dlawi.-Ler Class (In inchics)

0i-2 2-4 F4-6C 6-8 8-10 10-12 12-14

Picea-9.t1izcr -1 I2/35/8 - 2/40/
Ilicen rar.- ir'.-I _____ ii_____ ________

Y! t t~ bL S:" iii 1 S_____ _________IT3

Letti________ ________ 1/35- ____ ____ ____

Alnu;cr-I-:i 1 1J212

%Ground MGound -

S1I1RUB SPIEiIS__ Cover lit" CIP, HERB SICTHS -Cove-r 1lit"
Rosa akcicularis- 2 I4- Moss /NOTE:- -Locally -thick -- 85- -
Ledum groenlandidum -- 15- -5- 3 &so

- 1Grass- -15~ -- 8

VECE.TATION TYPEl Picea -glauca, Alnus crisp a-

PLOT -E-4-V -Diameter Class (in inches)

0-2 2-4 4-6 6-8 8-10 10-12 -~12-141

TH sPECIE's io.Ult.Cl) No.ft.CD) No.lit.CD UIo.ilt.CD %o.llt.CD No.11t.CD %ko.llt.Cr)A
Picojj~ca____4/24/6 1/2218 4/26/9- 2/40/12 - 2/15/1-

Populusbalsamiferal___ - ___
Alnu; crisna __ 48/8/2 * *

SiDWRPI rotuid~" D 2 ~ c n %Ground

Leu e nicuin 30 3_Grass_ 2 10

RFi vduc*d fo 82
best avaihbe oy
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Tablek 11.2 (voit'd)J

PLOT W )kre-t er Class. (in inche'-)

- 0-2 2-4 4-6 6-8 8-i1l 10 12 1-1

TREE SPF1C! ES \ C.1t %o .i~t.*Ci)%o .flt . C) No.ilt CD No .It . Cf) cA*CPN.

Me'Icrairta j

-1-:1 KA -1.: - ..

zGrount f %Grotmd
SHRUI3 SPECIEiS Cover iHt_(:Dl IIf PCE Cow! r
Vacdinium wdlinosum -2- 2_ os/OE in matte 15i 1-

Aretostopihylos -alvina- -1O2 2 Lichen 15 1 i
Sallx- spp. 2 - 21 2 Arnica frikica 10 2
oxycropiqi iD 1-0 - 4 'Grass 10___ 4____
Si1ene -acaulis- 3 - 114 -Sedge 1 4_
Dry~s-- -40 -1 1 Lupinas sp.- 1~ 5

Rjiaiensia--lapp-anica -2- -3 -1- Pellia ____- 5 I1

VEGETA'IUN ~ -YESalix, Betula glatd"1osa, Alnus crispa, _Shrub -tundra~-

PLOT F- 2-V M)amcter Claos (in inches) -

0- 2 2-4 4-6 6-8 8-10 10-12 12-l1,

TTJE SPrCIES- 10.11t. I No.11t.CI Io.:!t. CD \o.llt.CD ;o.Ilt.CDN' No.lltC i.t.cl

Picc mrianaj__

Lopulus bati feraisI_______I______

Salixp. s ____.

Mm~ug' crisp a __ 4-. ___

j%Grouind
SHRUB! SI'ECIHS Covor I[,-" CD" -- ir1i SPECI-ES C4___ cve'r HLt"

Vac~inium uglinosun 10 __16 2
Vacciniun vitisidaea 1-2 2 1 ___ .. 2
_______pylo alpinaj 30 12 1
Betula glandulosa 25 24 L I3
Salix 1 20 24~ 361
Alaus cris~t -_ 120 48 4



____F- ,7v

Table 11.2 (cont'd)
VEGITATT0N TYIr SphifRerul jndAn- Alu ~Md,(onl'..

PLOT F-2-V (Cont'd) Dianzoter Class (in inches~)

0-2 '2-4 4"6 6-8 b- 1 0-12 12-14

TRES SPEJCIFS :No.Ikt.0C) No.IILCDCI ,o. lt . CD %v.1,t.CD) No.IIL.Cj' No~.I~ . !!t. Cr

PICO. zi_____11_c.
Alien mrli,:i

- T,.ichcn --

elliaa piyi 1 1

PLT -BVDimee Cas iu .che 2

{ -2 2- 46ags 81 1-32 121

Populusl~oypnu trorswooide 1____ 6_______

SEAION YP E Saix Beul _______ lns rsp-hr

PLOTu iF-3 ri- r Maee Class_ kin _____es

SRUB SPECIES ID*i~ltC Coe i"C" iIW PcE over.C %,

Betulas ulanuloidsa 63 tos ____ ** *

Salix W. ____ 0 3 2?ereuapncaaa2 I
Alnws crisspa5 243Dehiim ____ 2

aCcniu canesum 0 8 1 4 Gras 35 __2__

Empeum ira 5 4 36 lohiium5 -

84



1

VEGETATfION ITIE Picea ma ~nbk 1.-(on'd

PLOT -1VDiameter Claiss (in Inehis)

0-2 2-4 4-6 6-8 8-10 10-12 12-4

TREE SPECIES ] No.1!t.CI) No.Jlt.CD No.I~t.CD :'o.it.CD ::oJlit.CD No.IlrXDCI No lt.
ricea -PI____
Picea-marl -_10/04 1 1/20/6 1/2217 ____

___ __11014_ _ _ __ _

P0 ~ulu: pnrcri tx. _____ _____ _____ ____

BeuaglnuMs ~ o 24ound

PLOt,,B--Vcu iametlir -Class" ( in M-P -inCovreli)

Vacju giosu-2 -2-4 3-6~s/OE 6 -f n 8-8101 12-1

VicUATO TYPE;~~ t8/4/2 maiaa _______ cisp&___ __

So.1it .pi 111

TRE SPECIES Io.tC) Cc . IIL CI,..1tC Ni:J PCIS ____

Pi_________ 12rill 8'l-diu4rj lbr2oi.
Leul us reutlo*

iLtotphls.,in~ 1 Grad 15 .
Si ~~areotpyosaari___________ __

Bet _____ ... il.' -
Piesnuca Y51J092 8 eia1

%Grun
SUM PCE 5, r11:11 ~ClSCvr lt

(acnu ~ln .. s



Table W12 (cont'il)

C1GLTTO qYP I~it euoi 4u gv4js balsaifera. -Picea glauca

PLOT *-ky D~imter Clus.± (in inche~s)

0-2 2-4 4--6 6-8 8-10 10-12 12-14

Ti ,' :c:S ____ No.lk I o.t.C;o.lt. *CD No.ft *CI) 'o .1k .C!) NO~ 1;CDI %1.i't. .1

Il Piea P.1auca 13/6/3 1-1/54/121
1 a r2riLn _1/40/5__ _ __ __ __ _

Poj.il u~s r-ba -m4 16/35 /4/ _ ______

%Ground f _1Grounzd

SI'.TW13SPFE S - Cover lit" Cl) IIER111 SP!-CIES C 'r~lt

Vaccihium viiiaa 30-- rs 15 10
Ledum-,groenlandicum -3, -- 7- Achillea-t ..... ~ Linr'Aea-borealis - . 15 j 1

________________tjilobiu anitustifolium 1.. 10
_________ ____ litter65 -

VFGCTATI0 lypE Picea glauca, Betula glandulosa shrub ___

P'LOT 1-1-B - Diarncter Cliss (in inclics)]

0-2 2-4 J4-6 16-8 8-10 10-12 12-14

"I I ua 7ii v r i f cr i ____A_

Atnw.q crisi -?l .a

,.Ground~ G-m
SHRUB SPEC11"N Cove R ___, ____________ ________________I

Vacc i niumy~ ns um 1 80 12 2 Moss/NOTE: A spongy mat so0t6
Vaccinium vitisidl~a- - 1 4 I __ 

f_ _________

Ledumgroenlandictim 1~ 40 6. E 1Eu ctum - 1 61
8eua an u os a 20 241 24 Grass/NOTr:_C1wpd - iI1

Salix 2 [.24 12 a~liaI...
Cornus canadensis ~ 1 21 I ... J..

&Eumj

... ... .. ... .. t.................. ~. ... ... ~-A



~~-- -A7

Table B-2 (cont'd)
-- ~VEGETATION 'TYPE Populue treauloides

PLOT -I-4-B Diamneter Class (in inches)

0-2 2-4 4-6 6-8 8-10 10-12 12-14
~~g TREE-SPECIES No. tCINo.IL.CD No.Ht.CD) No.lit. CD'No.it.CD ~.l.DN~~.

Picca- glauca - j-
Piceca inariana f_____126______________
Papulus tremuloides 5014- 13/26-- 8/28 ____ -

P62ulus balsa.,dfera I____________
Salix s~p

us- srris a- -I -______ _____

%Ground %Ground
SHUBSPECIESCvr t CD"1- HERB SPECIES Cover- lit"4

NO- SH O ORHKRB ,

VLGLTATIoN TypL Picea, glauca, Betula glandulosa -

PLOT I-5-B Diameter Class (in inches)____

0-2 12-4 4-6 6-8 8-10 10-12 12-14

TPYESPECIES No oItC 14o.Ilt.CD \Io.It.CDaiNo.k1t.Cu No.Ilt.CD io.Ht.Cd
Picea Zjauc.i 4/1/ 1/22/ l/30 ________

Picc-a mnrna j]-
Et2Aus tr-tiluoid 'J_ __
Populus; bvl'1:rmifetra ____-

klneq -crisznI -

%Ground 1%Ground
* SIIRJJ3 SPCH~S - Cov'r liti" I ) HERB SPE CIE S Cvr t

Vaccinig uglinosum J 50 112 2 jxoss/NOTE: Sqppo 50 1
Vaccinium vitisidaea. 1 j Lichen 30 1
Ledum groe landicus 25 6 6 3 IGrass ______ 10 10
ti ce glauc !4 1
BetulagLaqdulosa. 40 124 241
Coacandesi -- -12-

Cor1us can________1_2_1

Empetrumnigrum 1 4 1__
YI'

117



Table B-.2 (coid 'd)
ITEiTA4T±0 T1?i Sedae tussock bog _________

PLOTr 1-2-B- Diameoter Cla-is (ini inchies)_________j0-2 2-4 4-6 68 8-10 10-12 12-14

I'opulu'. ~-bl-i f(;Q, I--

BeuaU)rfer-____

ABetw ui ciri e a -
%Grounid %Ground =-

SUtRlU IWPECIES Cover lit" CD" HERB- SPECIIS Cover- lit"
iedge/OTE: usocks 80-- 6

_ _ _ rass _ _ _ ____1 8f

VEGE'i'ATION TYPE Salix, Betula glandulosa, Popultua balsanifera, Alnus :~rispa

PLOT 1-3-B- Diameter Class (in inches)I

0-2 2-4 4-6 6-8 8-10 10-12 I12-14
MRE SPECIES No.11t.CD No.Ut.CD No.Ht.CD No.llt.CD No.Ht.CD No.Ht.CD :Odlt.fl

1'icca SLaUCa -

1'icen r.nrinn ________ _______

Yopulus tre'nloido4 I____

Salix spi,. ___

Iletuln pan'rifera- ___

SHRUB3 SPECIES Cover lit" CV" HERB SPECIES Cover lit"
Betula glandulosa 20 96 48 _________ -

Salix______ 20 96 32
Alnus crispa 30 96 48
Populus baisaifera 20 72 48 -

88



-G l 11.2 (cot-d

EG'ATO . -

n m -. o

cc.'ri5
t.lAel.;

IM 1 L -,I 'ff

PLOTrur %Grounde r ~~n(iiIchs

-______vitsi e 30 -2 1 ihn0 -

Pice~Q:iuci[ 20 1-____

VLcc'ATO TYPEV Piceami37 ./1/ ____ ___

Lopulur. ty.'miloic'e'; ________

I~tula ______ _____

Alnuscr~

SHIRUB SPECIES Cover 110" CD" III SIFC1ES. Ioe ICI"

Vaccinium vitisidaea 5 Tj 2  1 'Lichen 2___~
_________ candesli21a 2L. 1L.

f -__uls t _muoid 3 3 - 30 Grnas 2oels 31



T- , - "*-

0_ 2-4--~- 1.- 6-- 8- -- 10 10-12 2-11, __

TRESIIE ,,oitC):OItC):L*.!.j ".l.D" o1rC o1tc
'ienm-r'o

Cronwto.

TRE SPECIES- C o tC HERB SPE, '.ItCIS. oer l oit.

cr1!b~2rif4 -.__ i

Ledum -cecumbcns 1 12j -4-1Pedicularis 12 aa ______

Arctosookl. uvaursi- 1 4 J1. 3 ________ 1-
Picea mriana 2 1 24 112j_ ______

-letula glandulosa 3- 12 8 _______1___

2

VEGEM~ION TYPE Picea maria

!'i.OT 3-3-B Diameter Class (in inches)

0-2 2-4 f4-6 6-8 8-10 10-12 12-14

TREE SPECIES No.h1t.CD N'o.Ut.C1' N.llt.CD INo.11t.CD No.Ht.CD No.Ht.CD No.lit.CJ
Picen.auea ____ ____I

Picca ricriana /15 /24/. _____ .-

Zmtgu- trernulstd. I ________ ___ ________

PO'Ul u% balsal..ifera ____

Salix s;nn._____ _____

Betula K);2',rifere ____fr_________

Alnus crispa

jGrouidI ] 1 %rouncl
SIIRUB SPEICIES )Covor WOir.) CD' IERB SPICIIS Cover Ilt"

Betula slndulosa 140130
Populus tremuloides 40 3 - 18_________-
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Table us.-2 (contud)
VEGEJTATION~ TYPF _______ _____________

*PLOT ~-- ~ 0- Danecr Class (in inches)

Picen Alauzc - -

Picoead %Ground.
-~~~~~~9 tIsL PL~ Cor ut loCD hER doC Co98lt

PtLOT i~j4B(b Daetr las(i ich
0-2u 2- I4-168 -1 -----

iViC;:jATO, m jyipE~ 4116Fj _______ Lichen_ baren

aI' %,I. I It__ _ C _ __ _ 1)__ _______t.C N lt __t.D_____c 1%0..;i

A11hnts crisin ~

IGro und j%Ground
S~RIB 1%Ci; [______ Cow.r 1*1" CD"., I1UIs"C1 ~r Hit'

Vaccnilp u&1it~sum 20 42Moss 20 1
Ledum d'cuinben:s ~ 10 4'3-FLce 01

_________ -I---~s 20
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VEGU~ATIO:N IYr:: Pices. Rlauca ___________ ______

PLOT J-1-V J)Iarneter Clm~s (In inches)

0-2 24 46 6-8 8-10 10-12 12-14

TREE SPEMlES No.11t.Cl, Xo.llt.CD -o.llt.c1) NO.Ht.CI) No.flt.CDI ::o.ilt .CI) 4o.1t.cl~
Pic 1 tuuca 52/9/3 1/1Z/4 I____

Salix spp, ___

fleula%Ground - _______

SHRUE SPECIES Cover Ht" (2"~ HUBf SPECIES Colir lit"

Vaccinjum vitisidsea 20 2 1 anmd thick
Ledum aroanlandicum 15 6 2 1 Lichen
SaUx spp. ioP-.- elis 10 1 1

_ _ _ _ _ _ 1 6~z

VEGETATION TypE Picea glauca

PLOT J-2V Diuatfer Mis~s ('in inches)

TREE~~ SCIS-2 2-4 4-6 -8 80 I1-2 1"'

_______SPECIES __ No.UltC) NoU . ,. I t. C!) ofL.Ct.1tD 0~.It.i~k~4.

Picen g1atwca _____4/22/3 52 4 /3j 5/28/4 3/30/6 11/38/8t
Picea ririana- - - (I____

Salix spj____ * ____

M2~rifrern __

Alnu'; crisn

I Wrotii W (round
SIUB SPECIES Co(ver Ilit" IColl IW.I12 5;;:cIi:s W,.over H ~t"

Vac iuL vitisidsa 2 2 I- . L...I
LedpRLoentadIR1 -cur-T 6
Potent---.-- fuioa 1 5 12 3 I

Carmus canadensis 1 1 2 ,1-1

PicelaSLO-Zcak 1 10 L8
Salixs 12 18 5

1 5I
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Table B-2 (cont'd)
VEGITA0fO TYPE Pia ~un(Cmntd)

PL.OT J-2-V (Cont'd DiairmLer Cla;±j (In: incites)

0-2 2-4 4-6 6-8 8-10 10-12112-14
TREE SPECIES N Iolt.CD No.itt.CI) No.M.C) %*o.ilt.CDl No.llt.CD No.-1t

P ca~ stlauca ~--
Picea aritia ____________

Populus baismiiea ________

SaL x s ba. -- -r -u~ -z -A

lhetula pawir1 fera 1
Alnuscrisria - J*

Mound Ground
SR SPE~ ~ on IECIES Cover lit" CW EBLICE

V liErtm 4 %we/jvmsIO'z:Locally- thick 2Q __

__ __ __ __ - - .... jlertensia - 12_

_____________ ~Galium - - 1 2
______________ Euicetm 2 6
____________________Iris1 8

VEGETATION TYPE Picea Ilauca, Lichen barrens

PLOT J-3-V Diameter Class (ini inches)

_________U-2_ u. 2-4I4-6 6-8 f -10 J0-2 1-14

T~tE SPCIES-~ - o.llt.CDjXo.llt.CD jyo.iltCD I:o.uit.CD

Piea marfana ____

Ponus retlroi'ode.. -s

Popuus.h.a-era1
Salix 52P. II
Ktnuue ri!;:: I -

7Grou:Id %G7.round
SHRUB sI'! Cli!S ICovet 1W' sCD, * 11111a SPECII_____ Cover jlit"
Ledum dccumbcns I I 11LchenA~~ hi so I
Cornw canadens__1 1 2:1iLd 1e
Betula ulindls roar,.______ 3~
Betula "ADAIj j22 Ptniai±.....L 61

fi



Tabhr W12 (cwrt'.I)
V=G*.TA'rino:: TT-.: Aluu. -crisp&. Pop us~ tremuloides, 5dmi, Pouu balsamifers

I PLOIAT L-I-V D)1outer Clw;n; (ii i.chus)_____j

0-I!C 6-tI 8-10 10-12 12-1-1

TRI- "'*cI s I:.;.C :.i. - .l*r *:o.l;t Cf) X .It* .O.Pr X .IIt. -'I

Piceni~z:
P -L)* :1- iT_-1-9- -- *-* To __7 T__ __
§opl ,y. 1~i'~- 8 /6/6 1 ~-~ -

7eul 1-or fr - ____

Alntul crinnn I__

%Grounc! % idCru
sitr~ra S11c: I Cover IL " ilf SCE Cover ll
Vaccin1um vitisidsea 2 1- 1 Mass 20.-1
Ledum dectmbens 2I~ 5 3 1 Eilabium anpisqifolain ___0_ 12_
Arctostophlas -alpina 1 -2___ __ I Grams 3
Betu glaaduls Ii Achilles -1 6
Upetr-ngrum 2 -2 L1 inuartla

%EI- TA.T ON ITVI: rig My~ia. A~nM csp.&a

PLOT L-2-V Diameter Class (in inches)

0;-2 2-4 4-6 6-8 8-10 '10-12 12-34

nTPX SJILIE: jI.I C ~lt.CD,%.o.lit.CD %o.Ilr .C!) No.lt.Ci) No.11t.C0 Xo.llt. C!

*Un jtcr_n

Vaccinum ulmosumI 40 8T 4f Moss _ _ _ __ *5]

qW 20 5 .- I_ IP-tgjishyrboverus .



Table B-2 (ttont'd)

rLOT L-3-V ___Diameter Claiss (it) iiwbea)

0-2 2-4 4- 6 :o-n .410 .0i.I) 1:o2-14C

Picen ......... 2/36/__7_22_- -_

1'I zlu bce'iLntr - - _______

RSeua arwulris 2r 6i 319/6/8

acciUjURn uadinos~a 2 - - Miobim agutifolLu 10 1S
Vaccium vitisidaemt 2 -2 -1 Linossa borealis 1
1Ad -decu w 3 -3 71___________ T
Cornus canadeasis 5 -3 2. Gra __0__is

MOT__- L--- Di -4-e -____(i__inches)

Mcca___ -111. 5// 2/2 1/8/ 2/22/7 __ 1--1-
Aim , Lm d(-S....

VAT- O4 ut; ___________________

Yzicc~Lmmmlltuc j 5 120 511 2 , 18/6 2/0/ 1______ _ -

'u~~~u~~ti~oLriu tli& - _____o____
4N cnL )d.lri.'1 __L___ _____ 3___

1'~,um.~ 2~i:tfr - -f4k{pmbgot

Salix 5tt.- -. - ____ _ _ _

_ __x~r g T 8 72

9i V lmtm*IAi

)5e~l~a ,.,~r~eri ~ ______ _____I _____

______________ _____ Z~owd
SIIIWB SPCIES Cove Itt" Cfl ;Iv.! est~J~ eve lt

Vaccni' ualosom 2 5 2 oss_______ 50 1t



Ta~e W2 (comt'd)
VF.Gh-ATION TYPE oplu rmloides,- beutla sandulosa _______

PLOT J-4-14 Dilameter Cla~ss (In inichos)

0- 2-4 4-G 6-3 8-10 10-12 12-14j

TREE SPILCIES No.1HL.CI) ::o~lt.ct Xc,.Ik.) N'o.lUtX01)%No.llt.CI) zNo.1Itr.C .1t.CE
Pca rlauca

Pice -rianz _- _
Poplte reoidke t

opltvblIsariferai ............
Salix spp . -

Retu liapyri fera1-

M~ound I %ound
SHRUB-SPECIES ICover lit" cD" IIEIII SPECIES Covqr -lit"
Vaccini~m ualinoeti 5-__ 3- 1 Lchen (hit*) 2 1i
_____________________ 10 1_ 1_ Lichen (yllow) I I
Ledum dec~e _20 4 1 -_Vatu7a il_______1 36

2:Agrettlvos rubra 7... - ~

W.GETATION~ TYP_______an mke

Pouw trIltdfj ~ Ppuw basoi f-r i ~'L~.

- __l . wr -:L__io

TI'.EI' S1ECTS C -o w :t o.'~ ury~.-! .CDItxo.Iit 10? r 2-1

Vaccn nuirisda _ - -a__ _ __12/ I ___

Poprsmu~ t rulnsf' ____ I L T _____Mite)

Salix 10)P :1" i________

Emetir nifru 2 ____



Tal P4 (Cast'd
VEGETATION' TrY;'1 11w- 6a~..~1 AM -ua

0-2 2-4 6- 8-10 10-12 12-14

F 6--

Pictu l U3I c'a If6/ 14 *- A____
Pimc na

PGrunMf Grun
PonuUt 5PFCPs Cvc lt Cf HR SEIE aoe lt

...2L... 822. ssUT~Thc.amy -
__ul _ ___ _ 3:

jcinp iiaaa- .L. .. I~ ufs

Said" - 2.LJaI 35_____-- [
Eetru2 -in '2 -Sedgi1

1__ 2 i2 
5I

Dryas ttmdra, Vopuiws trcmuloidcs. Alum. crisp&,
VGI:Ch7T.T"M TYPE Popults baisaifera. Betula ndulos. ubhr-b____

* PLOiT L-1-I _ Diarater Class (it% Inches)

0-2 2-4 4-6 [- TIO1 10-12 I12-11oI
TP.FE SPECTFS iL.Ut.CD ::,,.11r.CD No~.lt. cp:%*.t.CDI ~tCD jFo.llt.CD Jlt.i~ Cd

Piccoa tar1.-na __ __I __ _

Alnus crZ 'i I

jZGrould r -ZCrotmds~~iRU~~sri~11.1.0 CD" HRBSECE Qe lt
stio spmrs worIFRRSPEIES verlit

Vaciu.. a~nouft 1 20 142 --- 21hn 5 0
Vaccinum vitisidasa 'I10 2 1 fdcularis 5 8j
Arctostoilwlos alpina T1 4 il 2!11 Crass 5 8
Detula gluidulasa -6 25 1 s1 ___!7____

=S&3d* !Webo;chials -. 3~ 3 1!...----
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AWPEND)IX C f

CULTURAL. FFATURES

Thme foliowinig cumltssat Ilsaarks were tnoted its tie Fw i w area:

Pint No. Ikscrp o

Site A

I Offices* Clii: Ginscrete llmk itrumsr witls flat roof. 59 feel by

I90 O'el,10 18 fret "'K".
2 ()ffivera' Cli Parking 1.44: Cousrrele W4) 141) ly 6248 feet exclud4ing),

etsrac . le curlinsgalmiuat wietr iswa i as 6.5 iesclse
5.5k inmchs high; 4-ilwd .4iWaialntw Ct.II o

l~t, 101 feet ii nst.

.5 CnwA kiecsn ofE road tlo mulls of Ofriver's Clotb (F~g (AI).

4 In. 7 i 1.25 ft 17.56ft1.5f 4in 7i.

Fig. GC1. Romiway mwwdk..

4 Civilin Killcting Facility: AsIm wn..sided. flat-rimfed cocr eeA'nmc-
lure nicatqring 1531 feet1 by 37 fierg by 34 fret i heighit: piarking lot
at wrAm end of facilitv measeion 81 by 148 feet exchisiiie of entrances'.

5ilaclielor Offierz" Qsuarlers: Asluitessssidc-d. (iat-tom)fed cser.
structurt, npuwaswiusg 1431 fect l.o' :)nt1 4 e~ t mes:rs.

crtejrrclies attacd it) to erls am! inva..'ur 7 by 1:3 fe..

6 Wm~i-franseal. ait.iec lm imeing a ,ss a concrete (f)1uselatin..
ande pitcede roof ande jsos,-mintg iiinw-umim~s (if 1.74 rd lo 28.5 fedt
loy 2.5 feet it& hseighut. G;ravel drive exists leelsind l tme strusetum.

7,8.9 Scc e'":11rimi fqw p(41it 6.

It0 Wtifratneil iingIi Isavn rixor cof the. gpitclicA #kiApps wills a

nicamwe.i o f 2:3 fret Isy 119 fect liv Z feet in iwiglis.

Small w~uid-franwu Wriling mrawsmring 21.5 feet boy 22 fewt lo 13 1

feet in height IwI beween j1tWIs 10 ands 11.
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11.1 Same as5 description for point 10.

12 Fort Greeley School: Concrete bi,7,k v~.~~~nhavintg flat tar.
roof which overhangs.1 walls byv 2 fect ani, '4itLIntIionIC accordling
to Fig. 1--2.

57.75 ft

499 9ft

12,,.5 ft___

U 10.25 ft
SCHOOL ^-S it 1

- 114 ft

A

P741
4 N

65 ft

Fig. C-2. Fort Greely School, plan view.

13 Senior Officer I lousing: Five b~uildinlgs of wood frame and1( pitched
roof construiction measuring 36.5 by 104 feet. Concrete block
building directly north of point 13 neasures 14.67 by 17.5 feet.

14 Wooden framed housing units having pitchedl roofs with dimensonm,
of 25 feet by 2383 feet by 25 feet high and placed as illustrated it)
Fig. C-3.

994
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-111 AM =

Fig. G3. Layout of survey pmint 14.

15 Playground.L

16 Wooden framed housing unit with pitchedl roof having dimensions
of 238 feet by 23 feet by 25 feet high.

17 Similar housimg units all of frame construction andl having concrete
foundations to point 17 are given below in Fig. C-4 with an illustra-
tion of their relationships to point 17.
17: 239.0 feet by 23.0 feet by 25 feet i gh.
A : 1452 fetb 06 feet by21) e ih

B1: 145.2 feet by 30.6 ft-et by 25 feet high.
C: 208.4 feet by 23.1 feet by 25 feet high.
D: 2081.4 feet by 23.1 feet by 25 feet high.
E: 208.4 feet by 23.1 feet by 23 feet high. I

Fig. C-4. Housing units at pint 17.

18 Housing units of fram c onstruriE *on with concrete foundations
(Fig. C-5).
18, A, and It: 176.8 feet by 28.4 feet by 2.5 feet high,
C, 1), and E: 176.81 feet by 26.1 fee4t by 25 feet high.

L A =C

Fig. C-5. Ilotusing units at jrnint 1 B.
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19 H-ousing units of frame construction with concrete foundations
(Fig. C-6).
19, A, and B: 176 feet by 24.1 feet by 25 feet high;

C, D, and E: 176.8 feet by 26.1 feet by 25 feet high.

lEt9H
Ii

Fig. C-6. Housing units at pint 19.

20 Wooden framed hiousing units with concrete foundations (Fig. C-7).2

Dimensions as follows:
17: 121.6 feet by 26.1 feet by 25 feet high.
A: 121.6 feet by 26.1 feet by 25 feet high.
B: 176 feet by 24.1 feet by 25 feet high.
C: 144.9 fect by 30.6 feet by 25 feet high.
D: 176.8 feet by 26.1 feet by 25 feet high.

E. 144.9 feet by 30.6 fect by 25 feet high.

Fig. C-7. Housing units at point 20.

21 P~ost Chal-: An A-framed structure, the post chiapel failizes con-
crete blocks for externial walls and~ reiniforced concrete-for the foun.
datioti. Its roof, standing 43 feet high, is madle of aluminum.

22 Post I lead(I iarters lhiilding: Concirete block construction rest hug

uponJt reinforecui concrete foundation; structure Aid.,l 14 fedl tall,

while the flagpole in front of the~ building stands 76 feet tall1.

23 Main Post E-xchanige and Theatre: Concrete block construction with

reinforced concrete foundation. VEntire comnplex stands 22 feet

24 Blowlinig Center: Reinuforc.ed concrete foundation with metal walls
tnivasurinet 120 feet by 110 fret by 22 feel high.
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~ j25 Service Club: Concrete block construction with reinforced concrete
foundation.

26 NCO Open Mess (NCO Club): Concrete block construction with
reinforced concerete, foundation. Overall height equals 17 feet.

27 Company IIQ Buildiag: Concrete block construction with reinforced
concrete foundationj and standim' 22 feet at its tallest section.

281 Warehouse: Concrete block construction with reinforced concrete
founldationl; height or building equawls 24 feet

2MooReair Shop: C onele b~lock constructioii with rmfor edl

ctncrt-te found~ation; tlinictisions are (68.4 feet by 360 feet by 20)
-A feet tall.

30 Enlisted Men's Barracks anid .ess Hall: FryfeinhIh.ti
building along with two identical buildinigs Jue west froum jpoiMl 30)
is constructed of conerete blocks with reinforced concrete foundation.

31 Post Comm~aissary: Cottcrete block constructioni with reinforced con.-
crete foundtationi.

32 (;vnmasilum: Comcrete bolock construction withb reitiforced concrete
fo;ndlation stands3:5 feet tall at highest poit.

3:3 Fire Statioun: Twityl feel tall. consitucted of concerete. Adjact1
radio lower is 162 feet fall.

34 General Warehouse: C:oncrete~ block constructionl with reiliforced
concrete foundation mea.-suringr 201.33 byv 451.33 feet.

35 G;as Station: Utilizes two ptinmps. llailditig meastires 22.7 by 50
feet: pumiland mneasures 3.7 by 19.7 fedt.

:16 Post Engrineer's Building: Concrete conistructioni measuring I 8II.2

fee by 50.4 feet by 22 feet tall.

:17 Bumilding. reinforced voncrete fouondationi with corrugated metal

walls and inetal roof. measuires 40.2 byv 97.0 feet.
381aitnac Shop: Conerete construction measures 68.4 by~ 350.31

:39 Motor Riepair Shop: (gugqrelf, emnstruclion measures I 82.31 feet
byv 68.3 feet byv 26 feet tall.

40) GrouII Bu lildinig: (.oneti ostruetiomi mneasure~s 11 by'u~ 32.07
feet.
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41 (:omniiitiitatioiis Iluililinw: Concrete conistrucetion mevasuring" 101

'-i> by 49.33 feet.

42 Tank Repair Shop: Colt .

roof: uteastires 01.31 6e, :.) fed1 lIv 312 feet tall.

-- 44 Vehicle Sorage Bluiling: (.omirete comstruction measuring 44) hi

- ~4-5 Chmt'ic~al 'Test Cetetr: I AlI-rIte foiEatimi Wvilli p~refabricatted
corruigated steel walls

46 Sewage I aoon Four compartmnents measuiritig 269 b% 314 feet.

47 General Putrlpo4 W~arehtouse and Adjacent Ilidilings: lWarehmois
hlas W~ooden foundatin Wilit umetal roof mid imetal w alls and mmea-
stires 21 f'et 4y-U feet by Ill feet tall:adjaeldm bulildilns shownl ill
Fa Cg.8 are: A. woot-ii (.nistruttiom inmasuirimg 10.1 In 72.9 feet:I~I an d : :1 ). wooden cowstrmetion Withi metal root invasuriig 20.8

-~~lbv 48.2 feet: E'. wooden construcetionii nmetal roof rmmed byv
thme joimlig of two mlodlest. each 20).11 lIv 411~.2 feet with a corridor
20).2 feet long and It feet ivide : ad F. wooden building mieasuring
12.6 Iby 8.4 feet.

-i-J

441I Hadio and Television Station: Woodlen fra med buildig Withi reini.
foircedM concrete fomidation and aluminum roof standing 16 feet
high:- antennia nvarliv stands 112 feet tall.

49) Pa~int Shop: Iteinforeed concrete founidatioii Withi woodml walls
- and a metal roof having- at heiih of 12 feet1.
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50 listru'nt tation building and .. djacent Struc'lures (Fig. C-9):
3 0: Metal wallk amd roof: 45.9 feet i 96.9 fel by I 0 feet tall.
: dentical 14) 50.

B: .(0.25 feet by 57 fect by 12 feet tall: metal ',i.strultion.
C: 31.3 by 19.0 feet: woodein ,oistruetio :metal root.

I): 6. 7 hy' 12.2 fect: woodlen cotnstrurl lo.

Fig. C-9. lI.trum.ntation building and adjaent .truciture,..

51 ~Boat SlIop anI Adjaient BIuildig: Boat shop has (0c1,ret fmidla-
tiol. wooden walls. and an aluminum roof standiiig '22 Ieel [all:

Imilding iimeCdia'ly nortlhwest of boat s1opl is a t.ni.rele str'ie'hire
having a metal roof atid i,,"e.sirimg 20.9 fIeet h 96.1 feel h 12
fieti tall.

52 (;eeral Sorehiou.-: Has a reiil'oreed c'nwrele lomida 1on with
metal walls and rnof and measures 31.6 fe''t by 59.9 feet I 20
l;el tall.

53 \\'ater Well aml T'real itidn Plant: This inslallation hia. a ,v n'rt,
foundatiii h W odIeI W) r)mId lll(' lls a.i I liietal rooif il m1111 114'el.('s

16.4 fet hi 20.0 fect by 12 fe' hill.

4.1 (General Warehouse: 'l'his is of m,'tal costru'titi with I rein ored
co.m,'rel' IIIndaltih ineastring 36 h 60 fe't.

55 ladiosomle lrLckinig .v a ioio: Tlh .salion has Li wool.hlok foiiiila.

limi) aiill stel walls 1l114 roof.

5)6 (;'nral Purpose , .,rvhouis Inl Adjact',i Stitures: All are wod)en,'

framed with slvet mietal ro)fs. dhjmll ilsjoilt4 as follows (Fig. (AI0):
36: 20.5 feet by I0W. - feet I I 14 feet tall.
,. 20.5 feet by' 100.6 feet by 14 heel itall.
B: 20.7 rt by l(H).8 fe', lI b 14 feeti tall.
C: 20.5 feet ," 120.7 wet by 14 feet tall.
I): 20.3 feet hv l(H).7 feet by 14 feet tall.
E: 20.0 feet' l .4.-0 feel by I I feel tall.
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road Ii

0 ;encr4,I Slorchto~ Metal wl%.Is amll roof w.ithi reinfo(red eflitrete

58 B~arracks building without :Iie.: :onvrele fomilion w%ih wo%4ii)11

w -ills aml4 tini rof.

51) Barracks building as illustrated below (Fig. C- II)atid oislrucled
h~ it metal walls ati roots: tlittiisjimis~are *s follows:
A: 201 feet byv 26 feli by I0 feel hiighi.
It: Eighit cidi at 1 7, feel by 36 Ieet by 10) feel high.
C( ' Figtl eac)at 17 Ifet 1,~ 7.3 fe' g..I "l
D: 7.2 feel bv :11 Ivet I 10 fee high.

B n B BIIB nB

D

Fig1.. GI II trrark .. lnildiii~g

60 Indoor IlrgO r 11g ip lining rviniori 44 .nh 14)1414 fimm oi.

woo4deiI % 1 l al~al a4) iiifa roo imens144114 4%ifollows,140 (F ig. G- 12):

A: 20Aby 40.6 fel:4t: 20A IA 100 fv1

I IFi-. G. 12. I iilm ir t:rmvt ran ..

61 Ge;4l-ral l'~hii?.e Vb arcIIomw~ of1 %%l%414 frivil rfmw~rtiimui %%itlia,
mvietl r4141 idl -amliii'z I I frl i gh.

I 05
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62 Special &krvices Boat Shop: Constructed of wood with a metal
roof and standing 20 feet ihigh.

63 Teen Cluh: Complete wooden framed contruction.

64 Mess flail and bakery havincg a reinforced :oncrete foundation,
wooden walls, and a metal roof and statiding 16 feet high.

65 Water Storage tank having a concrete fomnldation with wooden walls

and a metal roof.

66 )ormitorv Building: Wooden framed Imilding with metal roof:se.ctions shmoln below (Fig. ('-I 3) dimensioned as follows: A and II:

16 by 112.8 feet: C: 16 by 32 feet.

Lis

Fig. 13. D)ormitory building.

67 Parts building with steam plant due wvest: pars iuilding is wooden

framed with metal roof and stamls 12 fetl high: steamt plant is con-
crete with ntal roof and mieasire 1 liv 56.8 fct.

(8 Airiati hangvar having a reinforred com'rcte foundation aid w~ooden
walls atid :ilin, 50 feet bigh.

69 l)iescl pow'r l)at lim, it a comlirete fotildation aid woodenl roof
and measuring 55.7 Feet by 65.6 fet In. 24 feet hi.gh.

70 \\arclu,,c having a uolil folndation and walls and a metal roof.

71 R unway 6 "tlnmmnl west to east. be-arig S..12-55.35... h;,vil a

hlngth of 4675 feet.

72 launidry Imilding. which is conmposd of ,'onert' walls and mtal
roof. slaldin- 24 feet high.

73 Wah'r Treatment: Cotcrete lfhk con.rnclion with a %,ool't- roof
and nea.-uring 16 loy 16 l'et.

74 \irvraft Ic)is l Fii la'ilit% : Contcrete Atrl tire %% ith metal roof

Imeastirimg 16.7 by 18 fet: four gas pnmps in front measure 4 b 6
l:e, eahi: four tauki. silhowc.tl of main building haw,' ,apily . f o
324 lilhAmk. om- tank for each pitp.

106

-- ++



75 Alkcia 4
6ruv Airfield: Itunway 18-:16: 160 bv -,:)IN) feeti, hearin't,

N 2 -. : Rutiwav 62: 18b4.75 Met eaii ~25.35E

Ituiawav Q.2.: 150) b6.t(M' Ifeel.

76 Ilauge O)ffies: Fouar bIeilelins rumin g noerth fromi point 76. ec
of woodi framiedl e'emslraalion with reinlforore votice~lrele~ foundlatioen

;11i4 metal roo~fs ande meastirisw 2!0.11 b 481.1 feel.

77 M411 Tank ons Display: 21.75 feel long. 12 feet wide. aiml 9.5 feet
tall.

711 Two) Wood~ien Ihailehings: Of fi ew. Ilir iarptr meaisures 20 fel 11%
11.33 feel Ijy 14 li frt lll alli.I-liest pintii anal 6 fet lall at it.
lowest pohil: thce smaller buailding. a duigout. mceasures 231 feel lIt
6 feetI bv 5 feel tall.

79 Bleachiers: ThIesr' imeastire~ (0.5 feelb It 1 ".33 feeli b% I 6. iel all.

80 i~egotil: This measures 23 feel by1 6 feel It% 5 reel1 lall.

81i Two romerete Wiork latrim ne builings maeasiriim, 6.67 fee, In 5'.33
fee bv 8; feel tail.

82- Concrete block buildingi meaisuring 6 feet It% 10 feet byv I I Iel till.

113 Maiiu Gate (;nard I Iotow: Iew~ .engiet~als 14 fr.-[ beight eejmials 101
lfvel: islagid oil whiela it re-s hasaii1 oeerall I iolh of 3t ' I fetzand
an e.werahI breadt of I I f'et.

814 )aaieuml ineasuring 22.67 It% 6 feel.

83Qiaowtlin 111 uiliflng measulrinig 20.67 It 411 fet ii a 5. It% 5-feoe .
fue~rr attlarli il .andl a teiiiijs ce curt un flie mmilt iole of Ile 11lilliia
ameam-iri, I 14) It% I -1 teel.

116 U eoeueleit ptirag~ -. it jpiltehael roo.

87 Qaic1m. 'nw 11eilding. mra:-urilig. 18.5 11 It feet u~ilb .. I 1 e~a

111 Titl 1asmelal fuwl tauik. hmanim-, a livighl c.43 I I'vel.

111) IThre'r %woolen huieim.zruuiim. ir nesrlh fromsa ,,eil t4 id gu..

-airing 16. 75 liiil 11% 11.67 Ite 9.5el frel tall.

90t TWO , .fraivial %%fpodmelei Shaeik: Iiir fir-I mvga-irv, 1 2.:3: 1.*.* 13;
feel It% I I feel falhl. leii.ju imiietr ind1. uwar lIIe. - lit eeheemree Ai~

Itei the .eee fill' -1a11111 12.:3:3 1eet l, 1 feeIl 11% 16e ie .ill.
e'1.' il leuiia a Alm.~ .i111 ael. -.
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91 Tak crossing on Richards-on Highway 22 feet long..nd 22' fet
wide; pavement is 22 feet wide.

92 Exercise o" Training Tower: Tower consists of three poles rising
from the ground to a height of 42 feet. each pole having a diaimeer
of 16 inches; the three t)ks form a triangk, of 10.5 feet on a side.
A Ioard ilatform is at tle 32-foot height with ropes suspemided
from it: routid around tower is outlined willi sad bas and filled

* in with snld.

Site B

Nletal Buildings: These art! limnsioned as follows amd locatedl as
illustrated in Fig. C-14:
A: letal building with pitcled roof measuring 56 feet by 21.5

feet by 13 feet tall.
It: Quoiset hul-t 48.5 feet by 21 feet lv 12.5 feet tall.
C: Salie as 11.
): l114ildinig conipu'ed of two quonset huts of thl dilielliols of

It and C amd joined by a 24.5-foot.long corridor.j E: Woodei bilding Ieasurilw 46.5 fe'el by 18.5 fI'el by 14 feel
, - tall.

F: TIree.foot-wide comocrete walk conmertin-g A willi fiw far side
of I1).

F

2 Comnte lok 116 1 i th .djoining Comrele Pad: .Sh,., nit.asir,'
13.5 f't lo 10y It. feet Ii 4) fet tall: rouirree pid .inasures I1 by
;U1 ft'ml.

3 Mtal hou-m4 trailer 20 frel bI. It ftl In It ferl high.

-1 Fotl Mik lua.ing .ipxtrid Is% Ih'rve ,.irree .tUpl.rl6.. Ta.Mk is 1 7
ft's,l h.mi: ie'rahl Iheight of tMk amn,! .-n11lrt e',luals 11.5 f'rt.

W1elal (,)uii-4i- lMots: Tl.- are liminsii't 1 and illu.I-ral'd v- frllim!-
(Fig. G:-I7):

lira



77 -7

A: 48.3 feel i21 fel hI12.3 feetlhighl.
It: uuA feel Iw 2, feel i~v 9.5 feel hi.t

C: .10.75 Ieel 11% 20.73 fetl fly 13 G-4t haigh.
D): Conclerete sid~ewalk 3 f.eel in tiilt.

D

6 Mc.Ial tuildeino w~itha piiaed roof, inliastariml 97 fee hIt 41.5 feel If%
19.5 feel tall. (.;surete aprohss are prewl at vjllaer enid.

£ 1~~imooeIm ,ileline. witlh meta'l rtmof. mieastirin' 240.2 fel hI I2.A f~eel

hiy 12.5 A-41ehgh

8 Wmiel~~l IiI iillt. with 4liewile roof. maoi,1.7IvlI%3.
A-4.1 11% 11 feel. hi-,I.

Rtmoll Imiilelimsill iogh111ito a eomirrele P"'t IwiI, a wr ive poit f~w
imWrf6PrmIing itainilenianciospsi egicles. lsihdi, has circuisnervotre
Of 66.6. fetel asad a heightm of 9.33 feel. Comsrrile jlael mIea.iare! 21

14) Sholm' ofI at ..u a r hi, il ..jsals 1.-1 Invid.

I I D616)Ia roc6ket uomilil l g,.a a eusicrele blockg ,,samiri,,z .1 Af1et

11% 4 fee In~ 3; fr., Ihi. locaird wilhaiti a uiiaerete Wocrk trianmhe.
2) fret ;wr :.ioke. Bewrt hieiiIat relitals 32 fer.

12-1 (:iiirel luL.Iro1.%j-iIg. 20 fedi~ I''1 andi 23 fe u i.k. Rls P1 6

meWsi at this ImflIt is 201 feel wide, dirt road lheadjsal. east is 1 7 Ie,'l
W icle and6 graiel road hieadIing iek is -28 frel. w1616'.

U 6nh6I6vI Apoulwoislge 11.5 feel wide and II lB Ifong ~ f6IZee~ in 
sreamu Im'6I 2.3 fewt Im-low. Ilamlerail. off 2. Il 0ajelsh 6)431 art :1
fee.l fromu ihlwr sof Iorit.Ie. lrielge Ienel Iit a wisodi lib ilii 11 re -0,
Ily It frt1 10i dIf . hsighl.

14 Grainl road4. 20) feel io sl.4

15 Radio tow-r. II1 . frel hsigh



16 Coiiicrefe lank-crossig, 24 feet wide- ati 240 fedt loom. Ruadi pave-
ment at this 1oisu is 20'.5 feet wide. Mleadows ROad, leadfillw West
is !M fect wide. Gravel road east has tiI colge howidaries. Tl'ag,

-rotad thiat paralkels Me-adows Rtod is 14) fiv wide amd dirtorfavol.

17 Mt this point. Riclmarlsim highway has a sIlajm! of 5 jw-revit.

Site 1)
-~4 it structr heavi arinforerd 41 irete foundeation, a flat

rooif. a1141standing 10 reed tall. Other .litiwnstis. are as illustrated
loiw (fig. C . 16). F6at rif oiverhianigs 1.5 fvet im all 1e.

70.25 ft

Fig. C46If. WfKAN1n sIruettirs. Stir.I

2 Flat rooited wooden slied. 22.6 feelt i 51.5 fedet li 10.5 fecl tall.

:1 Wooden slmwd. 19.16 fect lo 3i:2.16 feet lov 10.5 feet hilt.

4 l~~Wooden strauciure livitiag a giitwd roof anl 1114astorhiS- 24.5 fedl liv
57 feet It% 14 f.el high.

Umsidteii housing iti withi pitdAhl rt 16 fe4et tall (Fig. C.I 7).

60f
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6 Gtravel road lealing northeast fromn paved! road (Ow. Alaska highway)
~ois 4jwr~su toars te 1 nvel radCulverts, 24 iliics it

diatteter on each side. or gravel road.

7 G;ravel road is apitoximatety 36 fect wide at tisk point.

Site J

I %wai roofed istructure or coiwrete mecasiring 147.67 by 24 feet and
hiaving~ a height at eitlwr end! of -90 feet Willi 11w- central iwrtioii
Wig 16 fiet high.

2 (;ordl qw-e1: iis is a wooden structure 6.5 by 8.07 fedt~ and stland-
ing I I feet tall. roof has 34oiot overhiang on all sides. rence Cit.
circling compioundl nearby is 8 fect high Witli three strands of barhll
wire at the. lopl. Chain linik fence utwastires 2) byv 178 fect.

3 Concrete building Wiit metal roof nicamiring 25 by 751 feet alit!
standing 20 feet at its tallest ;':uin, the soutlwrsn recanular setion
of roof. anid 16 feet at its lowest point.l 11 ordhern rel atiguhar
section of 1w rooif. The. entire building is enecireleti liv a chai,, linik
fence 225 lby 17.5 feet.

4 Metal buoildinig standing 24 feet in height and tliumwsioiwtl as ilkas-
trated in Fig. C-18.

(7
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5 Radar Dome Support with Adjoining Concrete Structure: Structure
and support and adjoining corridlor are 22 feet tall. Other dimn-
sions are as illustrated in Fig. C-19.

Fig. C-1 9. Radar dome.

6 Sam(- as point 5 except radIar dome (110 feet tall) is attached to
concrete support.

7 Same as point 6 except (Ionic is of smaller diameter, standing only
54 feet tall.

8 Metal building measuring 21 by 14.5 feet and standing 10 feet high.

site 1,

I Old Richardson Highway: This is a grivel road varying from 22 to

24 feet in widlthI and having 4-root dIrainage ditches on either side.
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APPENDIX D

HYDROLOGY AND CLIMATOLOGY 5

Climatology data for the Fort Grecly area are shown in Tables D-I through )-7
below.

Table I)-I. Temperature

Temperature (OF)
Monti Mean Maximuni Minimum Ilighest Lowest Years of Record
Jan. -3.8 3.7 -11.2 41 -63 24
Feb. 2.7 11.7 -6.6 51 -60 24
Mar. 10.7 21.4 -2.5 52 -48 24
Apr. 28.6 38.5 18.4 71 -37 24
May 45.3 54.6 36.0 90 -1 25
Jun 56.6 66.3 46.5 88 32 23
J ul. 59.5 61.6 50.1 91 35 23
Aug. 53.0 64.3 45.6 86 22 24
Sep. 44.3 52.5 36.0 77 7 24
Oct. 24.9 31.9 17.8 62 -24 23
Nov. 5.2 13.3 -1.4 50 -46 23
Dec. .5.3 2.8 .12.5 48 -62 23 -t

Annual 27.0 35.8 18.0 91 -63 24

Table I)-2. (eiling/Visilbility in Pcrcent of 'ime

IK' i thai iLew than Lem than
500 ft and/or 10N) ft and/or 2000 ft and/or 20M0 ft and ovr Years of

Montlih I mi 3 mi 7 mi 7 ni IRecord
.a. 3.0 8.0 12.3 75.7 20
Feb. 2.5 6.9 9.6 81.0 20
Mar. 1.8 6.1 11.3 80.8 20
Apr. 0.4 3.4 6.3 89.8 20
May 0.3 1.4 4.2 94.0 20

0 u.. 0.1 0.7 3.6 95.6 20
.111. 0.2 2.1 6.1 91.6 20
\lg. 0.6 2.3 6.2 90.9 20
T 1.. 6.0 9.9 4 I2(6.8 20

Oeht. 4.4 113., 16.1 6-7.1 20
Nov. 2.4 11.2 13.5 76.0 20
I he. 4.9 8.8 13.11 72.4 20

Annual I . 5.4 9.4 83.2 20

. NOTEi: i),da lmpared by:, U.S. Army .Mrthorologiral Tram (RI)T&r) Aliyka, Fort Greely. Alaska.

Charts Impartrd by: Wrallir BIlurrau Offire. Fort Iluoaehua. Arizonai. I}n-m'n.ber 1%3.
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Table l).3. Wii! (21 Years of Record)

Wind Ainual jan. Feb. Mar. Apr. Ma) jun. jul. Au,,. Sep. Ot. Nov. Der.

Average Spred (nii/h) 9.3 12.7 11.6 8.7 8.5 9.(1 7.11 7.1 7.8 8.0 4v.2 10.5 9.9
Extreme Speed (mi/li) lilt 75 lot 96 67 82 63 79 93 75 86 112 911
)irectin S ESE S F SW SSF SSW S S NF SE SE S

''TaIh' I)-4. Sky C.oditio,,s (Prent of Tim.e)

Years of
Montlih Clear Scattered Broketn O( 'r.ast Obscured Record
Jan. 26.0 17.3 17.0 31.6 8.1 20

Fheh. 25.0 16.7 i 7.8 32.8 7.6 20
M~ar. 25.1 18.5 19.5 312.9 4.0 20
Apr. 17.4 20.7 25.2 34.0 2.7 20
May 10.11 21.0 A0. 36.8 0.7 20
Junl. 5.7 21.1 315.1 .37.4 N A 201
J ul. 6.6 18.8 31.0 43.0 0.4 20
Au. 7.9 19.0 28.7 43.2 1.1 20
Se1). 10.5 15.5 23.0 48.0 2.8 20
Oct. 12.7 14.8 17.9 45.9 8.8 21
Nov. 22.6 16.6 17.0 35.4 8.4 20
Dce. 22.2 17.0 18.1 34.2 8.5 21
Annual 16.0 18. I 23.5 37.9 4.4 20

Table D.5. Obstruction of Vision

Averape Montlhl) lrretage
ja. Feb. Mar. Apr. Ma), Jun. jul. Aug. S'p. Oct. Nov. Der. Annual

:1.2 3.6 :1.4 2.5 1.3 0.7 1.3 1.5 3.11 7.3 4.9 4.4 :1.2
(;rouid Fog 0.3 0.2 i 1 0.2 0.1 11.1 11.4 0.2 0.2 0.2 11.2
Ice Fog 5.3 3.9 11.3 ) 1) 1 I 0.1 4 1.1 6.11 1.4
Blowing Snow 1.2 0.3 0.1 0.1 1* i ) 1 0.2 0.5 0.7 0.3
Smoke 4 0.1 0 ) 1) 0.6 1.0 0.9 1 11. 1 0.2 0.2

Years of Record 20 20 20 20 20 20 20 21 20 21 21 20 20

+ Less than 0.05%
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Table I)-6. Precipitation

Average Precipitation (in.)

Jan. Feb. Mar. Ap. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Snowfall 6.2 1.6 5.5 :3.0 0.5 T 0 T 0.9 7.1 6.4 5.9
= Precipitation 0.37 0.50 0.37 0.31 0.90 2.3 2.7 2.0 1.2 0.55 0.43 0.48

Years of Record 24 24 24 24 24 24 24 24 23 23 24 24

Average Annual Snowiall :37. 1 in.; Average Annual Precipitation 12.19 in.
T: 'Trace

Table 11-7. Precipitation by 'i'yjx

Perceinage

Type JaiL Feb. Mar. Apr. May jun. jul. As!. tx i. Oct. Nov. Dec.

Rain + + 0.6 5.0 8.5 10.7 10.8 9.3 0.8 0.1 0.1
lain, Showers ) 0 0.2 0 1.4 2.4 2.7 1.3 0.3 0) 0) 0i

Freezing Rain (. 1 0 0) 0.1 0 0 # 4 4 + +

Snow 17.0 19.0 16.9 10.5 2.3 0.1 0 4 3.9 19.6 20.5 19.3

Slow Siiowen. 0.1 + 0.1 0.5 0.9 0 0 0 0). 1 0). 1 0. 1 0.1

Snow Pellls (i 0 0 0.1 4 0 0 0 + 4 1l
Snow (rains 0.1 0.I 0.1 + 4 0 0 0 0.1 0 0.1 1
Drizzle + 0.1 0.3 + 0.3 0.3 0.6 0.6 1.7 0.3 0 +

Freezing i)rizzh' .1 + 0 + 0 0 0 + 0.6 0.3 0.1

h'e Crystals 1.1 ().7 0.2 1 El 0 E 0 0 0.1 0.5 1.5
Ilail 0 El I 0 + + 4 + 0 0 l 0
Thlander 1 l + 0.3 (.3 0.1 0 0 0 )

Years of Record 20 21 20 20 20 20 20 20 20 21 20 21

+ Lem than 0.05%.

Hydrology of the Fort Greely area is represtnted ly trawiq-els of Jarvis Creek and
Delta liiver, shown in Figs. D-I and D-2, respectively.
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APPENDIX E

AVAILABLE AERIAL PHOTOGRAPHY

Date pproxmateRetaining
Flown Flowni lh Project Scale Film T)~ 1N Imiagery

1950 I'S(;S NA 1:40,000 Pancharomatic I i ($

Mlarch ISAF AF7I-40A 1:40,000 I'anchironmatie iDetM iappitig
197-2 Agentcy, WVashingtoni.

May ''.%;AF AF7 l.40-k 1:40,M)( Panchiromatic D~efense Miapping
1972 Ae)y Wa~iington.

St'ptecmlwr USAF %F71-40I1 1:00,000) P'atilromatic lh'feniw Napping
1972 Agencey, Wasibmgtoii,

I )C

Augu'ist U.S. Navy (olcwr, 1:.,000K~ Koduk I'Is-X USAEI: '., Fort

1: 1 f*,0() # 2402

August Mark I liir( Color, 1:,00 iacirotti NIS USAI-711, Fort
19)73 Acrial hiultiliand Aerograpice lielvoir, VA 1

S~r~~# #2448
1:,.0() Acrochro nit

Infraredl
#2443

S:5.000 M1ultihand
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